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NOTICES 


Disci  aimsrs 
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nated  by  other  authorised  documents. 
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FOREWORD 


The  Electronic  Warfare,  Reconnaissance,  Surveillance  and  Target 
Acquisition  Directorate  (EM/RSTAD) ,  in  consonance  viith  their  official 
ndssion  of  developing  new  radiac  equipment  for  the  US  Amy,  procured 
and  received  for  test  and  evalviaticn  three  (3)  prototype  Alpha  Prcfces 
from  Oak  Ridge  National  Laboratory  (CRNL) ,  for  use  with  the  AN/PDR-77 
Radiac  Set.  These  probes  r^aiosent  the  state  of  the  art  in  alpha 
particle  detector  design  and  fabrication.  If  acceptable  to  the  US 
Axxy,  this  technology  may  yield  great  benefits  in  the  maintenance  and 
use  of  Alpha  Radiacs.  The  prototype  probes  use  a  solid  state 
detector,  in  contrast  to  the  thin  layer  of  £duminized  nylar,  coated 
with  a  scintillator  nede  of  silver  activated  zinc  sulfide,  now  in  xise 
in  the  Amy's  Alpha  Radiacs.  The  solid  state  detector  is  ocnposed  of 
a  transparent  ^x»cy  v^ch  contains  a  scintillator,  located  near  the 
sxirface  of  the  epoxy,  ccnposed  of  silver  activated  zinc  sulfide.  A 
description  of  the  design  and  fabrication  technique  of  the  detector 
are  presented  in  i^)pendix  C.  The  following  test  procedure  and  data 
are  the  result  of  an  in  house  effort  to  tedinically  assess  the 
perfoimrance  characteristics  of  this  new  device  in  relation  to  the  US 
Army's  requirements.  Major  detector  characteristics  are  shewn  in 
figures  14  and  14A  for  the  two  probes  tested. 
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PREFACE 

This  document  is  the  result  of  a  testing  effort  to  assess  the 
techniczd  perfonnanoe  of  a  new  Alpha  radiation  detector  design.  The 
guidelines  for  this  test  effort  were  established  by  the  US  Amy 
requirements  for  an  Alpha  Probe.  The  testing  was  conducted  as  an 
interned  EW/RSTA  Directorate  effort  utilizing  in  house  personnel  and 
facilities.  The  test  data  set  forth  in  this  document  are  based  on  a 
small  sample  of  Alpha  Probes.  Therefmne,  the  conclusions  can  not  be 
based  solely  on  statistics,  but  also  on  scientific  judgemmrt  and 
experience. 
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SOtfIftRy  OF  TEST  RESUDIS 


1. 


(a)  Definitiois 

(1)  EFFICIENCY:  Ihe  efficiency  of  the  Alpha  Detector  is 
defined  as  the  ability  of  the  detector  to  detect  the 
calibrated  count  rate  (in  counts  per  minute,  or  CFM)  of 
alpha  particles  emitted  frcm  a  cedibrated  source  in  2Pi 
gecmetry  with  no  additional  electronic  anplification  by  the 
AN/PCR-77.  The  internal  AN/PCR-77  anplificaticxi  adjustment 
switches  H  and  J  are  set  to  zero  vhen  efficiency  is 
determined. 

(2)  ACCURACY:  The  accuracy  of  the  Alpha  Detector  is  the 
ability  of  the  detector  to  count  the  calibrated  number  of 
edpha  particles  emitted  per  minute  frcm  an  alpha  source  in 
2Pi  geometry,  eifter  having  been  calibrated  using  the 
AN/PCR-77  internal  electronic  amplification  switches  H  and 
J. 


(3)  AlPHA  DETECTOR  FACE  AREA:  The  Alpha  Probe  has  an  Alpha 
Detector  that  is  solid  state  in  cc^istruction  and  is 
protected  by  am  aluminum  grid  vhich  divides  the  area  of  the 
probe  face  into  nine  (9)  segments  (See  figure  5A) .  Vlhen 
calibrating  the  Alpha  Probe  using  the  AN/PCR-77  Calibration 
Fixture  and  the  AN/UCM-6  Radiac  calibrator,  only  segment  #2 
of  the  probe  face  is  Ccilibrated.  (See  figures  3  and  6.) 

(4)  CEM  versus  DEM:  The  term  CEM  (Counts  per  Minute)  refers 
to  the  nutiber  of  alpha  particles  emitted  per  minute  in  a  2Pi 
gecmetry.  The  term  DEM  (Disintegrations  per  minute)  refers 
to  the  nunber  of  nuclei  in  the  source  v^ch  disintegrate 
each  minute  in  a  4Pi  gecmetry.  In  the  case  of  the  AN/UEM-6, 
PlutCMiium  239  is  electroplated  as  a  thin  coat  on  a  metal 
disc  and  the  thickness  of  the  layer  is  so  small  that  it  does 
not  present  a  problem  in  self  absorption  of  the  alpha 
particles. 

(5)  INTEGRATED  ALIMA  DETECTOR  FACE  AREA  ACCURACY:  This 
accuracy  is  the  sum  totcil  of  each  of  the  accuracies  of  the 
individual  segments  of  the  face  area,  divided  by  nine  to 
achieve  the  average  accuracy  per  segment. 

(6)  AUHA  ERDBE  raSIGNATED  iraNTITTES:  The  two  (2)  Alpha 
Probes  tested  were  assigned  the  identities  of  Prxie  A-1  and 
E>robe  A-2.  Their  respective  serial  numbers  are  AP094001  and 
AP094003. 
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(7)  CSMilBRATED  KITEtKJfirOBS  DESIGNAIED  lEGNTTlTIES:  The  three 
calibrated  attauators  were  given  the  following  identities: 
Ihe  attenuator  having  an  attenuation  factor  of  .981  was 
designated  K-1,  that  having  an  attenuation  factor  of  .662 
was  designated  K-2,  and  that  having  an  attenuaticn  factor  of 
.961  was  designated  K-3. 

(8)  E14ERGV  ISTBCnOil  IHRESHOID:  The  energy  of  the  least 
energetic  alpha  particle  v^ch  the  radiac  can  successfully 
detect  (count) .  The  edpha  particle  must  possess  enough 
kinetic  energy^ to  penetrate  the  aluminum  (li^t  tic^t)  layer 
as  well  as  the  epco^  material  of  the  detector  itself,  and 
still  produce  sufficient  photons  by  colliding  with  the  Zinc 
Sulfide  scintillator.  These  photons  are  collected  by  the 
li^t  pipe  and  detected  by  the  photomultiplier  tube,  vhose 
output  is  an  electronic  pulse.  The  anfSlitude  of  this  pulse 
is  greater  than  the  electronic  discriminator  threshold, 
cillowing  the  event  to  be  counted  by  the  radiaaneter. 

(91  ^/UIM-6  RADIAC  CALIBRAIQR:  A  set  of  four  Ccilibrated 
sources  vhich  provide  (ncndnad)  count  rates  of 
1,000,  10,000,  100,000,  and  1,000,000  CEM.  A  letter  of 
certification  from  the  US  Amy  Primary  Nucleonics  Laboratory 
at  Sacramento,  California,  is  included  in  ^:pendix  C.  This 
letter  also  gives  the  exact,  c^dibrated  count  rates. 

(b)  POST-TEST  RESUinS 

The  following  observations  and  conclusions  are  based  on  the 
data  accunulated  during  testing.  Measured  test  values  are 
suitmarized  and  presented  in  Table  1. 

(a)  calibration:  The  eilpha  probe  was  easily  calibrated 
following  the  cedibration  procedure  outlined  in  the  Test 
Plan.  This  calibration  was  maintained  throughout  the 
testing  program. 

(b)  Range:  The  measured  range  of  the  Alpha  Probe  extended 
from  21  CFM  to  1358  KCFM  in  the  total  ocunt  mode  vhile 
maintaining  the  required  accuracy  of  ±10%.  In  the  count 
rate  mode,  the  Alpha  Probe  demonstrate  conpliance  for  count 
rates  in  the  order  of  magnitude  of  10^,  10^,  and  10^ 

GEM.  At  count  rates  of  the  order  of  10°  CEM,  which 
exceeds  the  range  of  the  instrument,  the  display  read  999 
KCEM. 

(C)  T.i  n«=«Hl-Y; 

(1)  lew  Range:  The  measured  linearity  at  the  lower  end 
of  ttte  range  demenstrated  conpliance  (±10%  accuracy) 
with  the  requirements.  The  lew  range  linearity  test 
included  the  following  count  rate  levels:  26,  465,  and 
1376  CFM. 
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(2)  Range:  The  measured  linearity  at  the  hi^  CEM 
range  2dso  demonstrated  oonoplianoe  (±10%  acxouracy)  with 
the  requirements.  Ihe  hi^  range  linearity  test 
cxxisisted  of  the  following  CEM  levels:  11799,  121560, 
and  1,113,522  CEM. 


(d)  Energy  The  minimum  energy  level  for  Alpha 
I^urticle  detecticn  for  both  prototypes  tested  meets  the 
requirement  for  an  energy  threshold  of  3  MeV  or  less. 


(e)  Ganna  Rescxanse:  Both  prototypes  demonstrated  zero  counts 
vAien  e^qxssed  to  a  gamta  field  of  1  IVhr>  This  result  meets 
the  Army  requirement  of  demonstrating  a  count  rate  of  25,000 
CEM  or  less  in  a  1  ganna  field.  At  hi^ier  ganina 
intensities,  the  Alpha  E>robe  demonsti..ted  a  susceptibility 
by  exhibiting  a  drop  off  in  the  measured  eQpha  count  rate. 
(See  figure  10.)  The  observed  drop  in  the  alpha  count  rate 
is  not  considered  a  discreancy,  since  the  effective  gamna 
dose  rate  vrould  be  too  harmful  to  the  operator  for  practical 
use  of  an  2dpha  radiac. 

(f)  Battery  Life:  Both  prototypes  exraeded  the  fifty  hour 
operational  requirement.  However,  the  battery  life  depends 
on  the  current  drain,  vhich  is  determined  by  the  mode  in 
which  the  AN/paR-77  is  operated.  Alpha  probe  A-1  was 
operated  in  the  count  rate  mode,  utilizing  calibration 
souroe  A  (1376  CEM) .  During  this  t^st,  the  li^t  in  the 
radiacmeter  was  turned  for  four  hours,  but  no  other 
indication  (alarm  or  chirper)  was  used.  The  unit  performed 
within  the  specified  accuracy  (±10%)  for  93  hours,  until  the 
built  in  lew  battery  indicator  alarmed.  The  lew  battery 
indicator  is  designed  to  alarm  when  approodmately  ten  hours 
of  battery  life  remain.  Alpha  I>robe  A-2  was  also  operated 
in  the  count  rate  mode,  utilizing  souroe  C  (121,560  CEM) . 
During  this  test  the  radiacmeter  li^t  was  tum^  on  for 
five  hours,  with  no  other  indicator  used.  The  unit 
performed  within  the  specified  accuracy  (±10%)  for  82  hours, 
until  the  built  in  lew  battery  indicator  alarmed. 
Etecalibration  of  both  units  demonstrated  that  no  changes 
occurred  in  the  circuitry  or  detectors  due  to  the  battery 
failure.  The  same  calibraticxi  switch  settings  were  c^:>served 
following  the  recalibration  as  before  tlie  battery  test. 


(g)  Response  Time:  Both  prototypes  met  the  requirement  of 
measuring  the  ocunt  rate  of  the  calibratiwi  source  with  an 
accuracy  of  ±10%  two  minutes  after  being  turned  on,  after 
having  been  off  for  no  less  than  sixty  minutes. 

(h)  Stability:  Both  prototypes  met  the  stability 
requirements  based  cn  data  obtained  during  the  battery  test. 
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(i)  T.ioht--  Tiqaic;  Probe  A-2  exhibited  a  li^t  leak.  Ihe  leak 
was  traced  to  segment  #5  of  the  detector  face.  Subsequent 
emalysis  indicated  a  thiiuiing  of  the  aliMinum  layer,  vhich 
acts  ^ls  a  li^t  shield,  at  this  particular  location.  A 
repair  was  effected  using  aqua-dag,  a  colloidal  carbcn 
solution. 

(j)  HicAi  Teatperature  ri40*F/60*C) :  Both  prototypes  met  the 
±10%  accuracy  requirement  at  hi^  tenperature.  Probe  A-1 
exhibited  a  drop  in  count  rate  readings  of  3.4%,  and  probe 
A-2  esdiibited  a  drop  in  readings  of  8.9%. 

(k)  Detector  Area  Restxonse:  The  average  accuracy  for  both 
prototypes  was  evciluated.  Results  showed  that  Probe  A-1 
displayed  an  average  segment  accuracy  for  count  rate  of 
+6.8%,  vhile  Probe  A-2  displayed  an  average  segment  accuracy 
for  count  rate  of  -16.4%.  Probe  A-2  does  not  meet  the  ±10% 
accuracy  requirement  vhen  used  in  a  large  surface  area 
contamination  field.  Probe  A-2  data  was  acquired  using  an 
opaque  black  cloth  draped  over  the  detector  to  eliminate  the 
effect  of  any  li^t  leak.  Therefore,  the  data  reflects  the 
effects  of  fabrication  and  materials  in  the  performance  of 
detecting  and  counting  cilpha  particles  with  Probe  A-2. 

Further  analysis  of  the  detector  area  data  acquired 
with  a  small  area  collimator  shows  that  the  sensitivity  of 
the  detector  face  varies  radially  with  the  distance  firm  the 
geometric  center  of  the  detector  face.  The  photomultiplier 
tube  (FMT)  is  typiceilly  located  at  this  point  cxi  the 
detector,  and  logically  the  counting  accuracy  should  be  the 
hic^iest  at  this  location.  As  cxie  moves  away  from  the 
center,  the  counting  accuracy  decreases,  as  one  approaches 
the  ed^  of  the  detector.  It  is  thought  that  this,  the 
geometry  of  the  lic^it  pipe  being  relatively  thin,  causes  the 
shcpe  of  the  li^t  pulse  generated  by  an  incident  alpha 
particle  bo  became  distorted,  stretching  the  pulse,  and 
therd^y  decreasing  its  hei^t.  If  the  pulse  hei^t  is 
decreased  sufficiently,  it  will  fall  belcv  the  discriminator 
voltage  threshold.  Other  contributors  may  include  an  uneven 
distributiai  of  Zinc  Sulfide  scintillator,  or  an  uneven 
thickness  of  aluminum.  These,  however,  would  most  likely  be 
randomly  distributed  across  the  detector  face,  and  not 
ccxTtribute  to  the  radial  decrease  in  count  rate. 

(l)  low  Voltage  Effect;  The  performance  of  both  prototypes 
Wcis  acc^>table,  riaintaining  a  ±10%  accuracy  in  count  rate 
for  a  voltage  drop  of  greater  than  three  volts,  from  an 
original  stating  voltage  of  nine  volts.  The  readout  from 
the  radiacmeter  became  unstable  between  4.5  and  5.0  volts. 
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(m)  System  Current  Drain;  Ihe  csurrent  drain  for  both 
prototypes  was  measured  for  different  operating  oonditicns 
and  ocnbinations,  incorporating  hi^  and  low  count  rates, 
back  lifting  off  and  on,  chirper  off  and  on,  and  audio 
2darm  off  and  on.  Results  show  that  a  minimum  current  drain 
occurs  when  the  instrument  is  measuring  count  rate  with  the 
back  li^t,  the  chirper,  and  the  audio  cdarm  all  off.  In 
this  mode,  the  current  drain  averages  c^roodmately  10  mA. 
Measuring  count  rate  with  the  back  light,  the  chirper,  and 
the  audio  alarm  all  on,  and  a  count  rate  on  the  order  of 
10^  CEM  produces  an  average  current  drain  of  c^roodmately 
30  nA.  Each  BA.-3090  battery  can  supply  20  nA  for  20-25 
hours.  Therefore,  three  such  batteries,  as  used  in  the  . 
AN/FCR-77,  did  si^ly  sufficient  pcwer  to  cperate  an 
instrument  for  at  least  fifty  houirs. 

(n)  lew  Temperature  f-25*F/-32*C^ ;  Both  proto^T®  probes 
were  subjected  to  a  tenperature  of  -25*F(-32“C) .  The 
radiacmeter  was  not  exposed  to  the  lew  temperature.  Both 
prototypes  maintained  the  same  ocunt  rate  accuracy  as  at 
rocn  temperature  for  more  than  two  hours  at  low  temperature 
prior  to  terminaticai  of  the  test. 

(c)  ConclusicMTS 

The  AN/PCR-77  Solid  State  Alpha  Probe  demonstrated  a 
cxnsiderable  improvement  in  performance  and  physical  construction 
over  ecH'iier  edpha  particle  detectors.  Specifically,  the  major 
improvemient  is  the  solid  state  construction  of  the  detector 
element,  vhich  eliminates  the  old  problemi  of  puncturing  the  thin 
zinc  sulfide  coated,  aluminized,  mylar  ”windcw*'  during  field 
surveys.  The  durability  of  the  present  thin  aluminum  light 
barrier  on  the  outer  surfaco  of  the  solid  state  edpha  detector  is 
unknewn.  A  proper  assessment  would  require  field  testing  which 
would  subject  the  instrument  to  rough  terrain.  Another 
improvemient  is  the  increased  insensitivity  to  background  gamma 
radiation  for  a  garnma  dose  rate  of  1  I^hr.  This  will  cLLlow  area 
monitoring  to  be  done  in  a  hi<^er  background  environment  than  was 
heretofore  possible.  Other  positive  design  features  include 
stability  of  the  device  at  hi^  and  lew  tenperatures,  as  well  as 
excellent  range  and  linearity.  The  unobstructed  detector  face 
area  is  much  larger  tlian  that  of  the  probes  currently  in  use. 

The  prototypes  have  an  area  of  100  cm^,  divided  into  nine 
segments,  vhereas  the  older  probes  have  a  wire  mesh  dividing  100 
cm^  into  320  smaller  segments.  The  decrease  in  count  rate 
radiadly  from  the  center  of  the  detector  face  (note  ecurlier) 
should  be  improved.  This  may  be  done  by  replacement  of  the 
geonetriccilly  flat  light  pipe  new  used  with  one  shaped  to  provide 
less  distortion.  For  example,  a  cone  shape  mi^t  be  used.  It 
is,  however,  concluded  that  the  prototype  Alpha  Particle 
Detector,  designed  by  the  Oak  Ridge  National  Laboratory  (ORNL) , 
presents  a  vast  improvement  in  the  current  design  of  alpha 
particle  detectors. 
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a.  26.8/21.07  CEM 

b.  1376/1106  CEM 

c.  11799/13126  CEM 

d.  121560/144320  CEM 

e.  1113522/1358710  CEM 


I>robe  A-] 
.978 
.996 
.996 
.989 
.944 


Probe  A-2 
.982 
1.02 
.980 
.962 
.933 


N/A 
.996 
1.020 
1.020 
Off  Scede 


Probe  A-2 
N/A 
1.036 
.995 
.965 
1.010 


*  Left  value  for  E>robe  A-1,  ri^t  value  for  Probe  A-2. 


Five  minute  oount  mode 


E>robe  A-1 


Probe  A-2 


a. 

26.8/54.1  CEM 

0.950 

0.99 

b. 

465.1  CEM 

1.01 

0.98 

c. 

1376  CEM 

0.997 

0.98 

d. 

11799  CEM 

1.00 

1.02 

e. 

121560  CEM 

1.01 

0.989 

0.995 

0.969 

f. 

376370  CIM 

1.00 

0.981 

g* 

1113522  CEM  . 

0.929 

0.936 

Probe  A-1 
Probe  A-2 


1.8  (Detector  Area  Segment  #5) 
2.1  (Detector  Area  Segment  #5) 


Probe  A-1 
Probe  A-2 


Counts  per  Minute 
0.0 
0.0 


6.  Battery  Test 


Time  until 


Voltage  viien  Calibration 


accuracy  >10^ 


Check 


Probe  A-1  93  Hrs  (Li^t  on  4  Hrs) 
Prc*5e  A-2  82  Hrs  (Li^t  can  5  Hrs) 


5. 5-6.0  VDC 
5. 5-6.0  VDC 


7.  Response  Time:  Etwer  Off  cxne  hour  to  power  On 

Probe  A-1  Accuracy  Before:  97.9%  Accuracy  After:  98.7% 

Probe  A-2  Accuracy  Before:  92.6%  Accuracy  After:  97.9% 


Table  I 


SUtflftBY  OF  MEftSURED  TEST  RESOUTS  (Cor±ini^\ 

8.  Accuracy  stayed  within  specified  limits. 

Probe  A-1  Yes 

Probe  A-2  Yes 

Battery  Replacement  Restores  Reading  to  Specified  Accuracy: 

Probe  A-1  Yes 

Probe  A-2  Yes 


9. 


All 


detector  face  area  segmeaits  individu2d.ly  tested. 


Probe  A-1  No  Failures 

Probe  A-2  Failtxre  in  .one  segmmit  (Repairs  effected) 


10. 


High  ■] 


Percent  Change  Room  Tencerature/Hicdi  Tencerature 


Probe  A-1  -3.4% 

Probe  A-2  -8.9% 


11.  Detector  Area  Response: 

Average  of  all_nine  segments. 

Probe  A-1  1.068  (+6.8%) 

Probe  A-2  0,836  (-16.4%) 

12.  Low  Voltage  Effect: 


Voltage 

Probe  A-1 

Probe  A-2 

9.0 

12.9  KCEM 

12.4  ROM 

8.5 

12.9  KCEM 

12.4  KCEM 

8.0 

12.9  KCEM 

12.3  KCEM 

7.5 

12.9  ROM 

12.2  KCEM 

7.0 

12.6  KCEM 

12.2  KCEM 

6.5 

12.4  KCEM 

12.2  KCEM 

6.0 

11.9  KCEM 

11.5  KCEM 

5.5 

11.3  KCEM 

11.0  KCEM 

5.0 

10.0  KCEM 

5.0  KCEM 

4.5 

4.0  KCEM 

Erratic 

4.0 

Erratic 

Erratic 

10 


Table  I 

SJtKMCl  OF  MEftSURED  TEST  RESUIUS  fOontinued) 


13.  Qirrent  Drain; 

Probe  A-1 _ 

Probe  A-2 

Rfxjiacaneter 

on.  No  Source,  Lic^t  off 

9.15 

mA 

11.50  mA 

Rariiafaw3t»T» 

on.  No  Source,  Lic^  on 

18.25 

mA 

21.80  mA 

Source 

A,  No  Light 

10.10 

mA 

11.50  mA 

Source 

A,  Chirper  On 

11-13 

mA 

10.8-12.1  mA 

Source 

A,  Aleunn  On 

17-26 

mA 

16-27  mA 

Source 

C,  No  Light 

10.10 

mA 

10.95-11.25  mA 

Source 

C,  Chirper  On 

16-25 

mA 

17-27  mA 

Source 

C,  Alarm  On 

17-26 

mA 

16-27  mA 

Source 

D,  No  Light 

10.10 

mA 

11.20  mA 

Source 

D,  Chirper  On 

18-28 

mA 

17-28  mA 

Source 

D,  Alarm  On 

17-27 

mA 

16-26  mA 

Source 

D,  Chirper  On,  Li^t  on 

25-37 

mA 

30-40  mA 

14.  Lew  Tarperature  (~22*C\ : 


Peipoent  change  Roan  Tanjerature/Lcw  Tencerature 

+1.59% 

-0.85% 


Prebe  A-1 
Probe  A-2 
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PORTABLE 

alpha-beta-gamma 

SURVEY  METER 

AN/P0R-T7{ ) 


Figure  1 

AN/PCR-77  with  Prototype  Alpha  Probe 
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I.  CMJBRftnOW  TEST 


A.  Criteria; 

Die  instrument  shedl  be  calibrated  against  Pliitonium  239,  using 
the  AN/um-6  Alpha  Radiac  calibrator.  Dve  me^  indication  shall  be 
proportioned  to  the  concentration  of  radioactive  material  of  the 
source. 

B.  Required  Eguiiment: 

1.  AN/UEM-6  Radiac  Calibrator. 

2.  AN/PCRr-77  Calibration  Fixture. 

3.  Screwdriver. 

4.  m  11-6665-251-40. 

G.  Test  Procedure; 

1.  Record  the  date,  the  seried  nunbers  of  the  radiaaneter,  the  edpha 
probe,  the  calibrator,  and  each  of  the  four  calibrator  sources,  and 
the  calibrator's  calibration  date  in  the  indicated  spaces  on  the  data 
sheet.  Record  the  calibrated  count  rate  for  each  of  the  four 
cedibrator  sources  in  the  indicated  spaces  on  the  data  sheet. 

2.  Set  the  instrument  for  Scalar  Mode,  with  a  five  minute  counting 
time.  Using  the  screwiriver,  loosen  the  ei^t  captive  screws  at  the 
rear  of  the  radiaaneter  casing  and  slide  the  casing  backward  far 
enou^  to  expose  the  slide  switches. 

3.  Take  a  five  minute  Background  Count,  and  record  this  number  on  the 
data  sheet  (Step  1) . 

4.  Using  the  calibratiai  fixture,  take  a  five  minute  reading  for 
Source  A,  and  record  this  nunber  on  the  data  sheet  (St^  2) .  (See 
Figures  2  to  6) 

5.  Using  the  calibraticxi  fixture,  take  a  five  minute  reading  for 
Source  B,  and  record  this  number  on  the  data  sheet  (St^  3) . 

6.  Using  the  calibration  fixture,  take  a  five  minute  reading  for 
Source  C,  and  record  this  number  on  the  data  sheet  (St^  4} . 
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7.  Divide  the  difference  between  the  result  of  Step  2  and  Step  1  (the 
BacJoground  Count  cn  the  data  sheet)  by  five  times  the  calibrated 
activity  of  source  A,  and  record  this  number  cn  Step  5  of  the  data 
sheet. 

8.  Divide  the  difference  between  the  result  of  St^  3  and  Step  1  (the 
Background  Count  on  the  data  sheet)  by  five  times  the  cedibrated 
activity  of  source  B,  and  record  this  nuitfeer  on  Step  6  of  the  data 
sheet. 

9.  Divide  the  difference  between  the  result  of  St^  4  and  Step  1  (the 
Background  Count  on  the  data  sheet)  by  five  times  the  cedibrated 
activity  of  source  C,  and  record  this  number  on  Step  7  of  the  data 
sheet. 

10.  Add  the  results  of  Steps  5,  6,  and  7  of  the  data  sheet,  then 
divide  the  total  by  three.  Bound  this  off  to  two  decimal  places,  and 
record  this  number  on  Step  8  of  the  data  sheet. 

11.  Use  the  result  of  step  10  above  to  set  switches  H  and  J  on  switch 
2  lAW  page  B^ll  of  IM  11-6665-251-40  and  record  these  settings  cxi  St^ 
9  of  the  data  sheet. 

12.  Slide  the  casing  back  into  position,  and  ti^ten  the  screws. 

13.  Repeat  steps  3  throuc^  9  above.  If  the  results  of  st^)s  7,  8,  or 
9  for  the  secxnd  time  are  less  than  0.90  or  greater  than  1.10,  the 
instrument  has  failed  the  test. 
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DBia  gHEET 


Type  Test:. 


DAilE 


Alpha  Calibrator,  AN/ua^  S/N:. 
Calibration  date:  ^ 

Radiaaneter  S/N: 


Probe 


S/N:  flPQCtHooi  (v)-|) 


Alpha  I  Calibrated  I  Attenuator 


Calibrated 


\3T  U 


^\■^  ®v*\ 


\3.\S(i><i 


sw'ii'i.y 


Mode:  Ratemeter  Scalar  V  Preset  Time  Interval  (Min) : 

Test  Data 


1.  Background  Count:  _ 

2.  Reading  for  Source  A;  3 .  i  ^ 

3.  Reading  for  Source  B:. 

4.  Reading  for  Source  C:_  gno 

5.  Divide  the  difference  between  the  result  of  Step  2  and  the 
Backgr^wd  Count  ):y  five  times  the  calibrated  activity  of  source 

6.  Divide  the  difference  between  the  result  of  St^  3  and  the 
Backgrou^Gount  by  five  times  the  ccilibrated  activity  of  source 
B: 

7.  Divide  the  difference  between  the  result  of  St^  4  and  the 
Backgrcurri  Count  by  five  times  the  calibrated  activity  of  source 


8.  Add  the  results  of  stqs  5,  6.  and  7,  then  divide  by  three.  Round 
off  to  two  decimal  places:  ,  H  j 


9.  Set  switches  H  and  J  on  switch  2 


•  H;  V  Ji 
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SHEET 


IVpe  Ttesti  aMJERATTOW.  DRIB;  2^  9  I 

Alpha  Calibrator,  AN/UEH-6  S/N:.  fll003 
Calibraticn  date:  ^  Fe6 

Rakiiaaneter  Probe  S/N:  ^  ^ 


Alpha 

Source  S/N 

Calibrated 

Activitv(CEM) 

Attenuator 

NUntoer 

Calibrated 

Attenuated  Activity  (CEM) 

m 

I 

N'Jit 

R3SEQ 

nx£ua 

Mode:  Rataneter  Scalar  X  Preset  Tine  Interval  (Min) : 


Test  Data 

1.  Badkground  Count:  S«^l 

2.  Reading  for  Source  A:  3»0^  ^ 

3.  Reading  for  Source  b:  y)»l 

4.  Reading  for  Source  C:  ^  ^ 


5.  Divide  the  difference  between  the  result  of  St^  2  and 
Background  Count  by  five  times  the  calibrated  activity  of 


the 

source 


6.  Divide  the  difference  between  the  result  of  Step  3  and  the 
Backgroi^  Count  by  five  times  the  calibrated  activity  of  source 
B*  -- - 


7.  Divide  the  difference  between  the  result  of  St^  4  and  the 
Backi^roiu^  Count  by  five  times  the  calibrated  activity  of  source 


8.  Add  the  results  of  steps  5,.  6^  and  7,  then  divide  by  three.  Round 
off  to  two  decimal  places:  0 


9.  Set  s«d.tches  H  and  J  on  switch  2.  H: 


J: 
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TEST  FIXTURE 


Figure  2 

Test  Fixture  used  with  AN/UEM-6 


Basitlon  of  Prototype  Alpha  Probe  in  Test  Fixture 


Figure  3 

Prototype  Alpha  Pnabe  and  Test  Fixture 
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Oak  Ridge  National  Laboratory 
Prototype  Alpha  Particle  Detector 


i‘K(  mi 


Scindllitar #LL1990  -  ZnS 
6000  A  Alummum  *  liaidcott 

Haaumaau  R1924  PMT^  900V,  200  mV  input  scnsiiivity 
Lighc-aght  u  10.000  ft.  candlet 


I'Ki  mi 


ScinolUtor #101791  -  ZnS 
8000  A  Aluminum  *  hardcoat 

Hamamatsu  R1924  PMT  @  9Z3V.  200  mV  input  sensitivity 
Light- tight  to  10.000  f:.  candles 


Figure  4 

Alpha  Probe  Scintillator,  Li<^t  Tight  Coating  Thickness, 
and  fhotonultiplier  Ttibe 
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2mm 

THICKNESS 


/ 

SEGMENT 

SEGMENT 

//2 

\ 

SEGMENT 

//3 

SEGMENT 

H 

SEGMENT 

//5 

SEGMENT 

lie 

SEGMENT 

41 

\ _ 

SEGMENT 

m 

SEGMENT 

119 

_ / 

Figure  5a 

Alpha  Probe  Detector  Face  Segments 
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II.  RAW3E  TEST 

A.  Criteria; 


Ihe  instixmient  shall  detect  alpha  particles,  and  shall  Indicate 
on  a  meter  the  rate  in  either  counts  per  minute  (CE9f)  or 
disintegrations  per  minute  per  100  square  centimeters  (Dl^lOOcsn^) 
at  vAiich  alpha  particles  are  inpinging  ipcn  the  detector.  Ihe  readout 
units  should  be  user  selectable.  Desirable  meter  ranges  are  0-10° 

CEM  and  0-10°  DHVlOOcm^. 


B.  Required  Eauinnent; 


1.  AN/UEM-6  Badiac  Calibrator. 

"  2.  AN/PCR-77  Calibration  Fixture. 

3.  AN/UIM-6  Calibrated  Attenuators  (See  figure  7) . 

C.  Test  Procedure: 


1.  Record  the  date,  the  sericil  numbers  of  the  radiacmeter,  the  cdpha 
probe,  the  c^d.ibrator,  and  each  of  the  four  cedibrator  sources,  and 
the  c^ibrator's  calibration  date  in  the  indicated  ^>aoes  oi  the  data 
sheet.  Record  the  calibrated  count  rate  for  each  of  the  four 
calibrator  sources  in  the  indicated  spaces  on  the  data  sheet.  TaJce 
five  5  minute  background  counts  and  record  them  on  the  data  sheet. 

2.  Set  the  instrument  for  Sccilar  Mode,  with  a  five  minute  counting 
time.  Take  five  5  minute  counts  for  sources  A,  B,  and  C,  and  record 
the  results  on  the  data  sheet.  (St^3s  1,  2,  and  3) 

3.  Then  set  the  instrument  for  a  0.8  minute  counting  time,  take  five 
0.8  minute  counts  using  source  D,  and  record  the  results  on  the  data 
sheet.  (St^  4) 

4.  Take  the  average  of  the  readings  for  each  of  the  four  sources.  For 
sources  A,  B,  and  C,  divide  the  results  by  five.  T&ke  the  average  of 
the  five  readings  for  source  D.  Divide  this  result  by  0.8,  and  record 
this  on  the  data  sheet.  (Step  8)  Divide  Step  8  by  the  calibrated 
activity  of  source  D  and  record  on  the  data  sheet.  (St^  13) 
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II.  RANGE  TEST  fOcantinued) 

5.  Set  the  cxuntlng  time  back  to  five  minutes.  Using  source  A  with 
the  K-l  attenuator,  take  five  5  minute  counts,  and  record  this  on  the 
data  sheet.  (Stqp  9) .  Average  these  readings,  subtract  the  five 
minute  background  count  taken  during  calibration,  divide  Ijy  five,  and 
record  the  results  on  the  data  sheet.  (Steps  9a  and  9b) 

6.  Ocnpare  the  results  with  the  cedibrated  source  count  rates  and 
record  the  results  on  the  data  sheet.  (Steps  10  to  14} 

7.  R^)eat  st^3s  2  through  5  with  the  instrument  in  the  count  rate 
mode,  and  record  the  results  on  the  data  sheet.  (Steps  15  to  19) . 
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DftJA  SHEET 


l^pe  Test!  RANCT!. 


□ATE 


,  kJpo 


Alpha  Calibrator^  AN/urM-6  S/N: 
Calibration  date:  ifstgo 


Radiacmeter  S/N:. 


I  III  I  MU  a  Pi’S'*  V# 


Probe 


S/N: 


Calibrated 


mmi 


Alpha  I  Calibrated  I  Attenuator  Calibrated 


N>\  ^(oO 


\\\3  6VV 


Mode:  Ratemeter  Scalar  V  Preset  Time  Interval  (Min) :  0 

Background  Counts: _ _ 

1.  Readings  for  Source  A:  (g.  CT  IC,.  (r.RO  K  .  (f ,^0  K 


2.  Readings  for  Source  B:  S>« 

3.  Readings  for  Source  C:  Loi 


><»K. 


4.  Readings  for  Source  0: 

5.  Average  the  readings  for  source  A,  and  divide  by  five:  lyi  K  fPw 

6.  Average  the  readings  for  source  B,  and  divide  by  five:  gmx  cpM 

7.  Average  the  readings  for  source  C,  and  divide  by  five:  \ "hO  •  ^ H  C'P^I 

8.  Average  the  readings  for  source  D,  and  divide  by  0.8: 
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Preset  Time  Interval  (Min) ;  5.0 


Mcxie:  RateBiBter_  ScalarV 
Probe  S/N: _ 

9.  Readings  for  Source  A  (xith  Attenuator  K-1) : 

I  m  I  1 11*^  I  I 

a.  Average  reading  for  source  A  with  attenuator  K~l:. 

b.  Subtract  background  count  from  st^  9. a  and  divide  by  5;  ^^***^0^ 

10.  Divide  st^  5  by  calibrated  activity  of  source  A:  ^ _ 

11.  Divide  step  6  by  calibrated  activity  of  source  B:  ^ _ 

12.  Divide  st^  7  by  calibrated  activity  of  source  C:  _ • 

13.  Divide  step  8  by  calibrated  activity  of  source  D:  ^  H _ 

14.  Divide  step  9.b  by  calibrated  attenuated  activity  of  source  A: 


DMft  SHEET  (<XTTtlm9<a). 

T^  Test;  RMiGE  fOontinuedK  DATE:. 

Prcbe  s/N;_^^I1A__ 

15.  Repeat  pirooeduze  with  instrument  in  count  rate  mode: 

-Av^raqg  _ 

a.  Readings  for  Source  \«Y1^|  \»y^|  \t^0^|  \»%*)^ 

b.  Readings  for  Source  B:\ZA \>  |  \\«^  V.|  \*^,0  V.|  \\.^K.|  W0^  K 

c.  Readings  for  Source  ^  |  i^|  >V4.0  K 

d.  Readings  for  Source  D:W^|  |  |  |  |  Off 

16.  Divide  average  count  rate  in  st^  15. a  by  source  A  cadibrated 

activity:  _ 

17.  Divide  average  count  rate  in  step  15.b  by  source  B  calibrated 
activity: 

18.  Divide  average  count  rate  in  st^  15.c  by  source  C  calibrated 

activity:  \ « 0^^ 

19.  Divide  average  count  rate  in  st^  15.d  ir/  source  D  Ccdibrated 
activity:  O^F  yi^LIc 
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DMiftSHEET 

Type  Test;  RftNGE. 

Alpha  calibrator,  AN/OIM-6  S/N: 
calibration  date: 

Radiacmeter  Probe  S/N; 


DMS! 


Alpha 

Source  S/M 

Calibrated 

ActivitvfCRO 

Attenuator 

NUirber 

calibrated 

Attawal;^  Activity  fCEM) 

WoU 

K-} 

ai.m» 

tma 

UK! 

IC-i. . 

4‘»a.3>7 

Itode:  Ratemeter  Scalar  V  Preset  Time  Interved  (Min)  j 

Tesfe-Pala 


Background  Cbunts:. 

1.  Readings  for  Source  A;  bDi^kl  ^ 

2.  Readings  for  Source  BxCj^fi^f  ^‘\9\ 

3.  Readings  for  Source  C: 

4.  Readings  for  Source  D;^i^  RjTo4  Kj  ^J*1  ^ 

5.  Average  the  reeKlings  for  source  A,  and  divide  by  five; 

6.  Average  the  reatdings  for  source  B,  and  divide  by  five:  JlilLlcPM 

7.  Average  the  readings  for  source  C,  and  divide  by  five:  K  CP^ 

8.  Average  the  readings  for  scxirce  D,  and  divide  by  o.\!  i^^rni  ic  cf=»i 
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DMA  SHEET  (Oontinued^ 

Type  Test:  RftWGE  (OontinuedK  DATE: 

Mode:  Rateroeter  Scalar  V  Preset  Tia»  Interved  (Min) : 

Probe  S/N:.  A'-i- 

9.  Readings  for  Souroe  A  (with  Attenuator  K-l) : 

\n  I  \0V|  I  <\%  I  \\^  I _ 

a.  Average  reading  for  souroe  A  with  attenuator  K-l: 

b.  Subtract  background  count  from  step  9. a  and  divide  by  5:.  CTM 

10.  Divide  step  5  by  calibrated  activity  of  souroe  A:  \^0  VO _ 

11.  Divicie  step  6  by  calibrated  activity  of  souroe  B: 

12.  Divide  step  7  by  calibrated  activity  of  souroe  C: 

13.  Divide  step  8  by  calibrated  activity  of  source  0: 

14.  Divide  step  9.b  by  calibrated  attenuated  activity  of  souroe  A: 
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PyPA  SMERT  rOorrt-iiTued^ 


TVPe  Tteafct  RMigE  ^Qantinued^.  PME;  0.3  IMAR^V 

15.  Rqieat  FfTOoedure  with  instrument  in  cxsunt  rate  mode: 

Probe  S/N:  ^ 

Average 

a.  Readings  for  Source  A:\AS^|  lA'XY.I  UH  k|  )C 

b.  Readings  for  Souroe  |  \S  Xi-  \  \^.\^  |  K. 

c.  Readings  for  Souroe  C:\HV  Ik  |  K.|  <5^  K 

d.  Readings  for  Source  D:  t^x*- 1  HfM  U.1 4«te.Wi  ^0|  <  * 

16.  Divide  average  count  rate  in  step  15. a  by  souroe  A  cedibrated 
activity: 

17.  Divide  average  count  rate  in  step  15.b  by  souroe  B  Ccdibrated 
activity:,.  .Q«^s 

18.  Divide  average  count  rate  in  sb^  15. c  by  souroe  C  calibrated 
activi^:_  A(.‘i 

19.  Divide  average  count  rate  in  step  15.d  by  source  D  c^dibrated 

activity ;  \i0\O 
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Re^xxise  of  the  equipment  shall  be  linear.  Instrument  reetdings 
at  any  point  within  the  i:{3per  ei^ity  percent  of  the  0  to  1,000  CEM 
range,  and  the  t:{3{)er  ninety  percent  of  edl  other  ranges  shall  be 
within  ten  percent  (plus  or  minus)  of  the  readings  caused  by  a  known 
ocncentration  of  Plutonium. 

B.  Required  Eouiiment; 

1.  AN/UEM-6  Radiac  Calibrator. 

2.  AN/PDR-77  Calibration  Fixture. 

3.  caiitnated  Attenuators  K-1  and  K-2. 

C.  Test  Procedure 

1.  low  Range  fO  to  1.000  cm 

a.  Record  the  date,  the  serial  numbers  of  the  radiaaneter,  the 
cilpha  probe,  the  calibrator,  the  10^  CFM  calibrator  source,  and 
the  calibrator's  calibration  date  in  the  indicated  spaces  on  the 
data  sheet.  Record  the  calibrated  count  rate  for  the  10^ 
calibrator  source  in  the  indicated  space  cxi  the  data  sheet. 

Place  the  calibrated  AN/PCR-77  in  the  total  count  mode,  and  set 
the  time  interval  to  five  minutes.  With  no  source  in  the 
fixture,  place  the  prabe  in  the  cailibration  fixture,  and  taJce 
five  5  minute  background  counts.  Record  them  on  the  data  sheet 
(Step  1) .  Average  the  background  counts  and  record  the  average 
on  the  data  sheet  (St^  2) . 

b.  Place  the  10^  CFM  source  from  the  AN/Um-6  in  the 
calibration  fixture,  and  tate  five  5  minute  counts.  Record  each 
5  minute  count  an  Step  3  of  the  data  sheet.  Average  the  five 
counts,  and  record  this  vcdue  an  St^  4  of  the  data  sheet. 

Divide  this  by  five,  and  record  this  value  on  St^  5  of  the  data 
sheet. 

c.  Take  the  result  of  St^  5  of  ttie  data  sheet  and  divide  by  the 
calibrated  activity  of  the  source.  Record  this  result  on  St^  6 
of  the  data  sheet. 

d.  Ri^)eat  step  C.l.b  above,  using  the  K-1  Attenuator.  Record  the 
results  an  st^s  7,  8,  and  9  of  the  data  sheet. 


e.  Take  the  result  of  st^  9  in  the  data  sheet,  divide  by  the 
calibrated  attenuated  activity  of  the  source,  and  record  this 
result  CXI  st^  10  of  the  data  sheet. 


UNEftRnY  TEST  fOontinufid) 


f.  Repeat  st^  C.l.b  above,  using  the  K-2  Attenuator.  Record  the 
results  on  st^  11,  12,  and  13  of  the  data  sheet. 

g.  Take  the  result  of  step  13  on  the  data  sheet,  divide  by  the 
calibrated  attenuated  activity  of  the  source,  and  record  this 
result  on  step  14  of  the  data  sheet. 

h.  Ihe  results  of  steps  6,  10,  and  14  on  the  data  sheet  shall  not 
be  less  than  0.90  or  greater  than  1.10.  If  all  three  ratios  do 
not  fall  within  this  range,  the  instrument  has  fedled  the  test. 

2.  High  Range  flO^  to  10^  OM) 

a.  Record  the  date,  the  serial  nuzobers  of  the  radiacsneter,  the 
edpha  probe,' the  calibrator,  and  each  of  the  four  calibrator 
sources,  and  the  calibrator's  calibraticxi  date  in  the  indicated 
spaces  on  the  data  sheet.  Record  the  calibrated  count  rate  for 
each  of  the  four  cailibrator  sources  in  the  indicated  ^)aces 
the  data  sheet.  Place  the  cailibrated  AN/PCR-77  in  the  totad 
count  mode,  and  set  the  time  interval  to  five  minutes. 

b.  Place  the  10^  C3M  source  from  the  AN/UIM-6  in  the 
calibration  fixture,  and  take  five  5  minute  counts.  Record  each 
5  minute  count  cai  step  1  of  the  data  sheet.  Average  the  five 
counts,  and  record  this  value  on  step  2  of  the  data  sheet. 

Divide  this  by  five,  and  record  this  value  on  st^  3  of  the  data 
sheet. 

c.  Take  the  result  of  step  3  and  divide  ty  the  calibrated 
activity  of  the  source.  Record  this  reailt  on  step  4  of  the  data 
sheet. 

d.  Repeat  steps  C.2.b  cind  C.2.c  with  the  10^  source  in  the 
calibration  fixture.  Record  these  values  on  st^zs  5  to  8  on  the 
data  sheet. 

e.  Reset  the  counting  interval  to  48  seconds.  Repeat  steps  C.2.b 
and  C.2.C  with  the  10®  sourt^e  in  the  ceilibration  fixture. 

Record  these  values  an  st^3s  9  and  10  of  the  data  sheet.  Take 
the  ratio  of  the  average  count  to  890,818,  and  record  this  value 
on  st^  11  of  the  data  sheet. 
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r»  lO 


f .  Place  the  instEvmait  in  the  ratemeter  node.  R^)eat 

.d  and  C.2.e.  Record  these  values  on  the  data  sheet.  (Steps 
to  12f) 


g.  Ihe  results  of  steps  C.2.c,  C.2.d,  and  C.2.e  shall  not  be  less 
than  0.90  or  greater  than  1.10.  If  all  three  ratios  do  not  fall 
within  this  range,  the  instrument  has  failed  the  test. 


gHEET 


Type  Test;  UNERRITy  ^LDW  RAMSES .  DATE:  ^  I 

Alpha  Calibrator,  AN/UIli-6  s/N:  A\003 

CalllaBticn  date:  ^fefe  Ro 

Radiaaneter  S/N:  Probe  S/N: 

Mode:  Rataneter  Scalar  Preset  Time  Interval  (Min) ;  Q 


Radiaaneter  S/N:j 


Mode:  Rataneter  ScalarJL 


calibrated  I  Attenuator 


131  <» 


Calibrated 
ted 


I 


1.  Five  5  minute  bacl^round  oounta:  i  ^  .  *7  .  ^  ' 

2.  Average  background  counts:  ^ _ 

3.  Five  5  minute  counts  using  the  10^  CEM  source;  t,u.v 

4.  Average  the  readings;.  (,.U  ^ 

5.  Divide  the  average  reading  by  five;.  13$  CfF\ 

6.  Divide  the  above  result  by  the  calibrated  activity  of  the  10^  CEM 

source;. 

7.  Five  5  minute  counts  using  the  10^  CEM  source  with  the  K-3 

attenuator; ^ 

8.  Average  the  readings :_2ZL2t_  Subtract  background;  >• 

9.  Divide  the  average  reading  by  five:. 

10.  Divide  the  above  result  by  the  ceilibrated  attenuated  activity  of 

the  10^  CEM  source: 
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Mode:  Ratemeter  Scalar  ^ 


Preset  Time  Interval  (Min) : 


in^  I  ^ 


1.  Five  5  minute  cxxmts  using  the  10^  CEM  source: 

2.  Average  5  minute  count  using  the  10^  CFH  souixs:. 

3.  Average  5  minute  count  using  the  10^  QM  source,  divided  by 

five: 

4.  Above  result  divided  by  the  cedibrated  activity  of  the  10^  CFM 
source:. 

5.  Five  5  minute  counts  using  the  10^  CEM  source; 

(.10 

6.  Average  5  minute  count  using  the  10^  CEM  source:  (/I0‘  (y 

7.  Average  5  minute  count  using  the  10^  CEM  source,  divided  by 

five:  K-  CP^ 

8.  Above  result  divided  by  the  Ccilibrated  activity  of  the  10^  CEM 
source: 
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DRIA  SHEET 


Type  Test;  UNERRnY  fflIGH  RANGE)  (Oontinued) .  DATE;  “XO  W 
Probe  S/N; 

9.  Five  48  second  counts  using  the  10®  CEM  source;^*^^^. 

10.  Average  48  second  count  using  the  10®  CEM  source;  ^ 

11.  Above  result  divided  by  the  calibrated  count  of  890,818 
CEM; 

12.  Place  the  instrument  in  the  ratemeter  mode. 

A.  Take  five  count  rate  readings  vising  the  10®  CEM  source  with 

no  attenuator;  ^  .\*V\VL  WO 

B.  Average  the  readings;  V- 

C.  Divide  the  above  result  by  the  calibrated  activity  of  the 
souroe;_ 

,  D.  Take  five  count  rate  readings  using  the  10®  CEM  source 
with  the  K-2  (.380)  attenuator; .  T\'$  ^ 

E.  Average  the  readings;  31*?.^  )C 

F.  Divide  the  above  result  by  the  Ccilibrated  attenuated 
activity  of  the  10®  CEM  source  with  attenuator 

K-2;  )-QQ 


38 


TXTEi.  aoKtoiQi 


Type  Test:  UNEMory  now  rmict 
Alpha  calibrator,  AN/UIlf-6  S/N: 
Calibration  date: 

Radiacmeter  S/NIS^1^%^\0*^ 


Probe  S/N 


:  ft- 


Mode:  Ratemeter  Scalar  X  Preset  Time  Interved.  (Min) : 


I  Aloha  I  Calibrated  I  Attenuator 


■) 


calibrated 


%b.% 


I 


1.  Five  5  minute  background  counts:  • 

2.  Average  background  counts:  _ 

3.  Five  5  minute  counts  using  the  10^  CTM  source; 


4.  Average  the  readings:  (oi^^  ^ 

5.  Divide  the  average  reading  by  five:  CPM 

6.  Divide  the  above  result  by  the  calibrated  activity  pf  the  10^  CEM 

source; 

7.  Five  5  minute  counts  using  the  10^  CEM  source  with  the  K-1 

attenuator;  \\lo  .  .  \'hi  . 

8.  Average  the  readings:  Subtract  background: _ [ 

9.  Divide  the  average  reading  by  five: 

10.  Divide  the  above  result  by  the  calibrated  attenuated  activity  of 

T  Q< 

the  lO-*  CEM  source:  *  " 


DMA  SHEET 


DME:  OoJ 
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Type  Testt  UNEKRTIV  fHIffl  RANGED  .  DKIE:_VVV^  ^\ 

Alpha  calilsratar,  AN/UEII-6  s/Ni  V\\Q03 
Calibration  date:  ^ 

Radiaanster  S/N:St^  ^V\  \  Q*y»  Probe  S/N: 


Alpha 

Source  S/N 

Calibrated 

ActivitvfCEW 

Attenuator 

Nuntoer 

Calibrated 

Attenuated  Activity  ICBfi 

c9\'Val 

6  <* 

WN'iSl-V 

_ K-2 

3n(,37Ci 

Mode:  Ratemeter  Scalar^  Preset  Tijne  Interval  (Min) : 


Test  Data 

1.  Five  5  minute  counts  using  the  10^  CEM  source: 60 

2.  Average  5  minute  count  using  the  10^  CEM  source:  feo.O  ^ 

3.  Average  5  minute  count  using  the  10^  CEM  source,  divided  by 

five:  ^2.^  K> 

4.  Above  result  divided  by  the  calibrated  activil^  of  the  lo'^  CEM 
source: 

5.  Five  5  minute  counts  using  the  10^  CEM  source:  ^  ^  .  lgt/0  ^ 

<qi>^  .  Gioi^ 

6.  Average  5  minute  count  using  the  10^  CEM  source:.  k>l.^  X> 

7.  Average  5  minute  count  using  the  10^  CEM  source,  divided  by 

five:  1 0^»  %%  CP^ 

8.  Above  result  divided  by  the  calibrated  activity  of  the  10^  CEM 
source: 
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OVpe  Test:  UNEARTTY  fHIGH  .  DAJE: 

Probe  S/N: 

9.  Five  48  seccnd  crunts  using  the  10^  CEM  source: 

10.  Average  48  second  count  using  the  10^  CEM  source;.  jy}^ 

11.  Above  result  divided  by  the  calibrated  count  of 
890,818:_ 


12.  Place  the  instrument  in  the  rataneter  mode. 

A.  TaJoe  five  count  rate  readings  xising  the  *10^  CEM  source 
with  no  attenuator; ^ 

B.  Average  the  readings: 

C.  Divide  the  above  result  by  the  cadibrated  activity  of  the 
source: 

D.  Take  five  count  rate  readings  using  the  10^  CEM  source 

with  the  K-2  attenuator:  .  3^1  ^ 

E.  Average  the  readings; 

F.  Divide  the  above  result  by  the  calibrated  attenuated 
activity  of  the  10®  CEM  source  with  attenuator 
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IV.  BgRaf  DEmcnow  ■ihreshoid  test 

A.  ca:lteria: 


Ihe  edpha  energy  threshold  for  detection  shall  be  3  MeV  or  less 
at  the  surface  of  the  probe.  Ihe  equipnait  shall  be  sensitive  to 
alpha  particles  of  all  energies  above  this  threshold. 

1.  AN/UIK-6  Badiac  Calibrator. 

2.  AN/ICRr-77  Calibration  Fixture. 

3.  Threshold  Energy  Detection  Fixture.  (See  figure  8) 

4.  Calibrated  Barometer. 


1.  Reoraxl  the  date,  the  serial  nunisers  of  the  radiacmeter,  the  alpha 
probe,  the  cEdibrator,  each  of  the  four  cedibrator  sources,  the 
cedibrator's  calibration  date,  and  the  barometric  pressure  in  the 
indicated  spaces  on  the  data  sheet. 

2.  Place  the  10^  CIM  source  from  the  AN/UIM-6  in  the  calibration 
fixture.  Place  the  calibrated  AN/PCR-77  in  the  count  rate  node.  Turn 
on  the  Radiacmeter,  and  place  the  2dann  switch  in  the  "chirp" 
position. 

3.  Placse  the  edpha  probe  cxi  its  side  in  the  calibrated  energy 
detecticxi  threshold  fixture,  so  that  the  segment  #5  of  the  probe  face 
is  directed  towards  the  10^  CEM  source.  Slowly  move  the  alpha 
source  toward  the  probe,  using  the  calibrated  distance  measuring  gauge 
\i^ch  is  part  of  the  fixture.  (See  figure  8) 


4.  Listen  for  the  first  "chirp"  sounds  indicating  that  the  source  has 
reached  the  distance  from  the  probe  face  that  cdlows  cxdy  the  most 
energetic  alpha  particles  (5.1  MeV)  to  be  detected.  Record  this 
distance  csn  the  data  sheet.  R^eat  st^js  3  and  4  for  all  the 
remaining  segments,  and  record  the  results  on  the  data  sheet. 

5.  Using  the  enclosed  grs^  of  edpha  particle  residual  energy  as  a 
function  of  air  thickness,  determine  the  residucd  energy  for  the 
distance  measured  in  step  4  above.  (See  figure  9) 

6.  This  residual  energy  is  the  minimum  c3etectable  energy  threshold  of 
the  probe.  Record  this  value  cxi  the  ciata  sheet. 

7.  If  this  energy  level  is  not  less  than  or  equeLL  to  3  MeV,  the 
instrument  has  failed  the  test. 
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lype  Test; 


Alpha  Calibrator,  AN/UIM-6  S/N; 

Calibration  date; 

Radiacaneter  S/N;  \  0  V  Probe  S/N; 

Barcofitric  Kessure;  ^  bA€S 


OAIE;. 


A-V 


Ifade;  Rataneter  \  Scalar  Preset  Tine  Interved  (Min) ; 


Alpha 

calibrated 

ActivitvrCHO 

Attenuator 

Number 

Calii^ted 

Attenuated  Activity  (CH« 

iin^i 

Da£a  „  ^ 

1.  Distance  at  v4iich  chirping  first  begins;  j  (Segm^  #5) 

2.  Residual  Alpha  Energy  (MeV)  for  above  distance,  utilizing  figure  9; 

3.eS.  MeV  (Segment  #5) 


Segment  # 

1 

Distance  (inchest 

2 

3 

4 

2.^<a 

5 

\.o>l  , 

XO^.  a-.o- 

6 

3L.fr? 

7 

1.0^ 

/.  "?o 

8 

.^33- 

XHb" 

9 

Average  Energy;  _ MeV 
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TVpe  Test:  EMERSy  THRE5H0ID.  DME:_f 

Alpha  Czdibrator,  AN/UCK-^  S/N:.  At  003 
calibration  date: 

Radiaoneter  S/N \  D3  Probe  S/N:  ^  1 

Barometric  Pressure: 

Mode:  Batemeter  X  Scalar  Preset  Time  Interval  (Min) : 


Alpha 


calibrated  I  Attenuator 


calibrated 


Test  Data 


1.  Distance  at  vihich  chirping  first  begins:  \  1 0 (Segment  #5) 

2.  Residual  Alpha  Energy  (MeV)  for  above  distance,  utilizing  figure  9: 


jSl  (Segment  #5) 


1 

1 

Distance  finches)  B 

esidual  Energy  fMeV) 

2 

3i.»3 

3 

.‘idn 

iwo 

4 

a.%0 

5 

l.o61 

/,  Tli, 

6 

Fill 

3-.  36^ 

7 

3.30 

8 

Pi  in 

9 

3. Vo 

Average  Energy:  MeV 
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CALIbRATEO 
ni STANCE  CAGE 


ENERGY  (NEV) 


Ihe  equipnent's  ability  to  detect  alpha  radiation  shedl  not  be 
significantly  affected  ty  other  foms  of  ionizing  radiation.  The 
ganina  response  of  the  the  instrument  shall  not  exceed  25  CEM  per 
of  ganina  radiation  at  the  location  of  the  instrument,  for  a  gamma 
field  of  to  1  I^hr  resulting  from  fissic»ed  nuclear  wee^ions 
material  (ganma  energies  e^iproxinated  by  Cesium  137) .  The 
instrument's  re^xxise  to  gamna  radiation  must  not  exceed  25,000  CFM. 


1.  AN/llIH-6  Radiac  Calibrator. 

2.  Calibrated  source  with  cedibrated  range. 


1.  Record  the  ^te,  the  serial  numbers  of  the  radiaometer,  the  adpha 
probe,  the  Cs^^'  calibrator,  the  Ccilibrated  activity  of  the  10^ 

CEM  source,  and  the  calibrator's  calibration  date  in  the  indicated 
^)aoes  an  the  data  sheet. 

2.  With  the  Cs^^^  calibrator  aperture  closed,  determine  the  distance 

down  the  range  vhere  the  ganma  dose  rate  is  1  Put  the 

cedibrated  AN/PDR-77  in  the  count  rate  mode,  turn  it  on,  and  tape  the 
10^  CEM  source  to  the  probe  face.  Place  the  probe  at  this  location, 
with  the  face  turi^  towards  the  calibrator.  Iteoord  the  count  rate 
with  the  the  Cs^^'  cedibrator  aperture  shut  cxi  the  data  sheet. 

3.  Retire  to  a  safe  position  and  open  the  cadibrator  aperture. 

Observe  the  count  rate  shown  on  the  radiaometer  display,  and  record 
this  vadue  on  the  data  sheet. 

4.  If  the  observed  count  rate  is  greater  than  25,000  CFM,  the 
instrument  has  failed  the  test. 

5.  Close  the  Cs^^^  cedibrator  aperture  and  retrieve  the  cedibrated 
AN/PCR-77. 


D.  Test  Procedure  -  Gamna  Dose  Rate  DepenctoToe 


1.  Place  the  AiVFCKr77  into  the  count  rate  node.  Mount  the  probe 
securely  on  a  moveable  platfom  on  a  ceilibrated  track  in  front  of  a 
Cs-137  c^dibrated  gamna  source.  The  calibrator  aperture  is  initially 
shut. 

2.  Turn  the  AN/FCR-77  on,  and  locate  the  moveable  platform  at  a  point 
vihere  the  gamna  dose  rate  will  be  nl  IVhr.  Measure  the  distance  from 
the  source  to  the  detector  face. 

3.  Carefully  tape  the  cadibrated  10^  alpha  source  fron  the  AN/UCM-6 
to  segment  #2  of  the  detector  face.  Record  the  count  rate  on  the  data 
sheet. 


4.  Open  the  gamna  source  aperture,  and  record  the  observed  count  rate, 
as  displayed  on  the  radiacmeter,  cn  the  data  sheet.  Close  the  ganna 
source  2pei±ure. 

5.  Move  the  platform  with  the  AN/PCR-77  to  a  new  position  closer  to 
the  gamna  source,  and  repeat  ste^  4  and  5,  until  the  count  rate  fcdls 
to  100  CFM  or  less. 

6.  Plot  the  recorded  data  on  a  greph.  (See  figure  10) 
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.qHFPT 


Typ&  Test;  GfltfflV  RESPONSE.  DRTE;  ^0  ^  \ 

Ganna  calil>rator,  I^P®  and  S/N;  $Aj  CS*0% 

CELllbration  date:_  ^  b€C  go 
Badiacaneter  Probe  S/N:  ^  ~  ^ 


Radiacaneter  S/N: iQ -s  Probe  S/N:  *»  ’ 

Mode:  Rataneter  ^  Scalar  Preset  Time  Interval  (Min) :. 


1.  gamna  dose  rate:  ^■0^  R/hr. 

2.  (^served  count  rate  (with  calibrator  closed) :. 

3 .  CSsserved  count  rate  (with  calibrator  open) : _ 

4.  Increase  in  cxxmt  rate  due  to  1  IVhr  gainna: _ 


Rate 


^.4 


20^ 


zo^ 


\%0 

no 


/  (o  0 


\So 


ount  Rate  roai) 


I.9-)  K 


1.)  /  K. 


910 

no 


540 


34^ 


3'VO 


)10 

60-^0  9^ci!ic 

O  -  ^*^0  VMoVTly 


13 
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SHEET 


l!est:_gaaSLISSES^^  DATE;.  3 

Ganna  Calilirator,  O^pe  and  S/N:.  >a>0/UDni-m,  SO  cs-ox 

Calibration  date:  H  j^C  ^0 
Radiaaneter  S/N;  Probe  S/N; 

Mode:  Ratemeter  K  Scalar  Preset  Time  Interval  (Min) ; _ 

A.  Test  Data  -  Ganna  Sensitivity 

1.  Cs^^  ganna  dose  rate;  I .  O  Q  R/hr. 

2.  Observed  count  rate  (with  calibrator  closed) ;  I  lO  (g  K.  ciM 

3.  CXisserved  count  rate  (with  calibrator  open^;  j.Ofc  K-  CEM 

4.  Increase  in  count  rate  due  to  1  IVhr  ganna; _ ^ 

B.  Test  Data  -  Ganna  Dose  Rate  Dependence 

Point  #  Dose  Rate  (R/hr)  Distance  (cm)  QQqrTt..l^t^  (gPfl 

1  _  _  _ 

2  _  _  _ _ 

4  '^€sT  WoT  COIODV)C\€D  ' 

■>  7 

5  _  _  _ _ 

6  _  _  _ 

7  _  _  _ 

8  _  _  _ 

9  _  _  _ 

10  _ _  _  _ 

11  _  _  _ 

12  _  _  ’ _ 

13  _  _  _ 
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VI.  BKITEPY  UFE  TEST 
A.  Criteria; 

Ihe  equipnent  shcdl  cpexate  as  ^lecified  for  at  least  fifty  hcurs 
per  set  of  batteries,  inclvding  four  hours  intemittent  cperaticn  of 
the  internal  illumination  of  the  radiaaneter  di^lay.  Changing  of  the 
batteries  shall  not  require  recalibraticn  of  the  equipment.  It  should 
be  possible  to  change  batteries  using  only  a  scxeM±river. 

R.  PegtiiTnRd  Equioment. 

1.  AN/UEK-6  Badiac  Calibrator. 

2.  AN/PCRr77  Calibration  Fixture. 

3.  Six  (6)  BA-3090/U  nine  volt  nonrechargeable  batteries. 

4.  Scres^iver. 


C.  Test  Prooedure. 

1.  Battery  Life. 

(a)  Record  the  date,  the  serial  nuinbers  of  the  radiacmeter,  the 
alpha  probe,  the  AN/UEM-6  calibrator,  the  calibrated  activity  of 
the  10^  CEM  source  from  the  AN/UEM-6,  and  the  calibrator's 
calibration  date  in  the  indicated  spaces  on  the  data  sheet. 

(b)  Turn  the  calibrated  AN/PCR-77  on,  place  it  in  the  ratemeter 
mode,  and  turn  the  display  illumination  on.  Place  the  10^  CEM 
source  from  the  AN/UCM-6  in  the  ceilibraticxi  fixture. 

(c)  Place  the  AN/PCR-77  in  the  ceilibratian  fixture,  and  record 
the  time  and  the  count  rate  cxi  the  data  sheet. 

(d)  Allow  the  unit  to  operate  with  the  li^t  on  for  four  hours. 
At  the  end  of  four  hours,  record  the  count  rate  on  the  data 
sheet,  turn  off  the  di^lay  illuminatiOTi,  and  allow  the  unit  to 
continue  operating. 

(e)  Continue  to  mraiitor  the  unit  periodically,  recording  the 
time,  count  rate,  and  battery  voltage,  noting  the  appearance  of 
the  flashing  arrow  di^lay,  indicating  low  batteries. 

(f)  Continue  to  monitor  the  unit  periodically,  until  normal 
operation  ceases.  Record  this  time  on  the  data  sheet. 

(g)  If  the  total  elapsed  time  from  st^  c.l(b)  to  st^  c.l(f)  is 
less  than  fifty  hours,  the  unit  has  failed  the  test. 
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2.  Effect  on  C^ibration. 


a.  IXjxn  the  unit  off,  and  open  the  battery  box  at  the  rear  of  the 
radiacneter  casing.  Remove  the  batteries  inside,  and  replace 
with  three  fresh  batteries.  Repeat  the  calibration  procedure 
done  earlier  to  verify  that  the  unit  is  still  calibrated.  If  the 
new  slide  switch  settings  ccdculated  are  different  from  those 
calculated  earlier,  the  unit  has  failed  the  test. 


OMR  gHEET 

Type  Test;  BAJTERy  UFE.  DME:  A*^  XS' 

Alpha  calibrator,  AN/UlM-6  S/N;  A\QQ3 
Calibraticn  date:.  <\f  fefe  <\o 

Radiacmeter  S/N;SKA^^H\^*^  Probe  S/N;  ^  ^ 


Alpha 

Source  S/N 

calibrated 

Activitv(CHn 

Attauator 

Number 

calibrated 

Attenuated  Activity  rCEM) 

i 

1 

B 

C 

- 

.J2 _ 

« 

Mode:  Bataneter^  Scalar  Preset  Tine  Interval  (Min) : _ 

Test  Data 

1.  Battery  Life.  lai//^/^/ 

a.  Initial  Time;  IQ  AIM _  Initial  Count  Rate;  ^*^3  ^  CFM 

b.  Record  periodic  monitoring  time  and  Count  rates  belcv.  Use  a 
separate  sheet  if  necessary. 


TIME  fHRSI 

COUNT  RATE  fOM) 

BATTERY  VDITAG] 

O 

#3l3  t 

V 

?,0  ^ 

5'o 

/>3  K 

V 

nS 

1^1  K 

1,0  V 

in  K 

0.3  ^ 

^f. 

110  K 

v' 

c.  Time  at  v^ch  radiacmeter  indicates  lew  battery  (flashing 

currow) .  ^  ^ 

HRS  ScrW 

OK)  ^  Moines 
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dke^  sheet 


c.  CSGOfaxe  results  of  switch  position  calculation  with  those  on 
originid  calihration  data  sheet: 


Qrlgined  settings  for  switches  H  and  J 


•  Hi  H 


CS£Lculated  settings  for  switches  H  and  J.  H: 


If  the  results  differ  between  the  two  calibrations,  the  unit  has 
failed  the  test. 
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DMA  SHEET 

Type  Test;  BATTERy  IIFE.  DME;  ^  9[t 

Alpha  calibrator,  AN/UCM-6  S/Nt  V\  \  ^ 

calibration  date:. 

Radiaoneter  S/nSi>V^S  i  ^3  Probe  S/N:  ^  1 


Alpha 

Sonroe  S/N 


calibrated 

Jtefcivityicm) 


A 

A 

£. 

SL 


Attenuator  calibrated 

fftni^var-  Activity  (COn 


Mode:  RatemeterX  Scalar. 


Preset  Tine  Interval  (Min) : 


Test  Data 
1.  Battery  Life. 

a.  Initial  Time:  Initial  Count  Rate:  /  ^  CIM 

b.  Record  periodic  monitoring  time  and  count  rates  below.  Use  a 
separate  sheet  if  necessary. 


time  (HRS) 

O 

lib"' 

in 


oouwr  RATE  fcan 
(/.^  K 
li.^  1^ 

n.i 

II.!?  K 

io.<i  a 


BATTERY  VOUaCT: 

_3d _ 

%.o 


c.  Time  at  v^ch  radiacmeter  indicates  lew  battery  (flashing 
arrow) ..  HRS 
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DftT^  SHEET 


Type  Test;  CMJH 
Probe  S/N; 


DAOE:. 


a.  Remove  depleted  batteries  (check)  ^ _ 

b.  Repeat  calibration  procedure'  (check)  .1:^! _ 

c.  COnpare  results  of  switch  position  calculation  with  those  on 
ariginkL  calibration  data  sheet: 

Original  settings  for  switches  H  and  J.  Ht  ^  J:  ^ 

calculated  settings  for  switches  H  and  J.  H:  M  j;  ^ 


If  the  results  differ  between  the  two  calibraticns,  the  unit  has 
fedled  the  test. 
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vn.  RESPCWSE  TIME  TEST 


A.  cadteria; 

Ihe  eqidfinent  shall  be  (s^>able  of  operating  with  the  required 
accuracy  within  two  minutes  eifter  being  turned  on  following  a  period 
of  inacUvity  of  at  least  60  minutes. 

Bt  Be<at4lBd 

1.  AN/UIlf-6  Radiac  Calibrator. 

2.  AN/FCRr77  Calibration  Fixture. 


C.  Test 


1.  Record  tiie  date,  the  serial  nunisers  of  the  radiaaneter,  the 
probe,  the  AN/UCM-6  cedibrator,  the  cedibrated  activity  of  the 
CEM  source  frcm  the  AN/UCM-^,  and  the  calibrator's  calibraticai 
the  indicated  spaces  on  the  data  sheet. 


date  in 


2.  Turn  the  calibrated  AN/HSr77  on  and  place  it  in  the  ratemeter 
mode.  Place  the  10^  CFM  source  fixm  the  AN/UIK-6  in  the  calibraticxi 
fixture. 


3.  Place  the  probe  into  the  Ccdibration  fixture,  and  record  the  count 
rate  on  the  data  sheet  (Step  1) .  It  should  be  within  ±10%  of  the 
cadibrated  activity  of  the  10^  CEM  source  frcm  the  AN/UCM-6.  Record 
the  percentage  difference  on  the  data  sheet.  (Step  2) 

4.  Turn  off  the  unit,  and  remove  the  probe  form  the  fixture.  Record 
the  time  at  \>Adch  this  is  done  cxi  the  data  sheet.  (Stqp  3) 

5.  Wait  at  least  sixty  minutes.  Record  the  time,  on  the  data  sheet 
(St^  4) ,  place  the  probe  in  the  cadibrator,  and  turn  the  unit  cxi. 
Wait  a  further  two  minutes,  and  record  the  count  rate  as  di^layed  on 
the  raKiiacmeter  on  the  data  sheet  (St^  5) . 

6.  If  the  dose  recorded  in  st^  C.5  above  is  not  within  ±10%  of  the 
calibrated  activity  of  the  10^  CPM  source  from  the  AN/UEM-6,  the 
instrument  has  failed  the  test. 
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DMA  SHEET 

Type  Test;  Response  Time.  DME; 

Alpha  calibrator,  AN/um-6  S/N:  ^ 

Calibration  date:  o\ygt><^o 
PaHiaranait-«»y  03  Probe 


Alpha 

Source  S/N 

calibrated 

ActivitvfCEM) 

Attenuator 

NUnber 

Calibrated 

Attenuated  Activity  fCFtf) 

A 

.B _ 

- 

ij&SSJ 

.J2 _ 

■ 

Mode:  RatemeterX  Scalar  Preset  Time  Interved  (Min) :_ 

Test  Data 

1.  Initial  count  rate  reading:  ^  ^  CPM 

2.  Percentage  difference  between  initiaLL  count  rate  reading  and 

calibrated  count  rate  of  source:  % 

3.  Time  unit  is  turned  off:  iH» 

4.  Time  unit  is  turned  on;  ^  ^  ^  ^ 

5.  Second  count  rate  reading:  CFM 

6.  PeroQitage  differaice  between  seocxid  count  rate  reading  and 

calibrated  count  rate  of  source:  \  3  % 
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dmg^  sheet 


IVpe  Test;  Response  Tijie.  DME;  3  tXC 

Alpha  calibrator,  AN/OIli-6  s/N:  ^1003 
calibration  date:. 

Radiaaneter  V Q  V  Probe  S/N; 


Alpha 

Source  S/N 

calibrated 
Activity  rCEM 

Attenuator 

NUnber 

calibrated 

Attenuated  Activity  rCHft 

A 

_ 

\>A6(oO 

.J2 _ : _ 

Mode:  RatemeterX  Scalar  Preset  Tiifle  Interval  (Min) :_ 

Test  Data 

1.  Initial  count  rate  reading:  ^  ^CFM 

2.  Percentage  difference  betueen  initial  count  rate  reading  and 

calibrated  count  rate  of  source: 

3.  Time  unit  is  turned  off:  \A  *  0^ 

4.  Time  unit  is  turned  on:  OS 

5.  Second  count  rate  reading:  \  CPM 

6.  Perc^itage  difference  betueen  second  count  rate  reading  emd 

calibrated  count  rate  of  source:  % 
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VIII.  STABILnY  TEST 
At 


Ihe  equipnait  shedl  be  zero  stable,  and  shall  not  drift  beyond 
the  £f}ecified  accuracy  over  the  battery  operating  life.  Replacement 
of  the  batteries  shall  restore  the  reading  to  the  limits  allowed  under 
the  criteria  for  reproducibility,  %d.th  recalibraticn. 

B.  Required  Eouixanent. 

1.  AN/UIXf-6  Radiac  Calibrator. 

2.  AN/PER-77  Calibration  Fixture. 

C.  test  Procedure. 

1.  Stability. 

1.  Utilize  the  count  rate  data  from  the  Battery  test  Procedure  to 
verify  that  the  criteria  has  been  met. 

2.  calibration. 

1.  Utilize  the  data  taken  during  the  calibration  check  performed 
follcRinjig  the  Battery  Life  test  to  veri^  that  the  criteria  has 
been  met. 
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sheet 
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DATE: 


TVpe  Test;  STAgrury. 

Alpha  Calibrator,  AN/OCM-6  S/N:A\00  3 
Calibration  date:  o\Tee>qo 

Badiaaneter  'O  Probe  S/N:  'ft"  ^ 


Test  Data 

1.  Stability:  cxjunt  rate  readings  stayed  within  specified  accuracy 

limits  during  battery  life  test  (check)  ^ 

2.  calibration;  Battery  replacesnent  restore  readings  to  specified  . 

accuracy  (check)  _ 


Ihe  Alpha  Probe  shall  han/e  no  li^t  lea]cs. 


1.  AN/UIM-6  Radiac  Ca-  ibratxar. 

2.  Opaque  black  cloth. 


1.  Record  the  date,  the  serial  nunbers  of  the  radiaoneter,  the  eil]^ 
probe,  the  AN/UEM-6  cedibrator,  the  calibrated  activity  of  the  10^ 

GEM  source  fixm  the  AN/UEM-6,  and  the  calibrator's  calibraticsi  date  in 
the  indicated  ^laoes  on  the  data  sheet. 


2.  Turn  on  the  AN/PCR-77,  and  place  it  in  the  count  rate  node.  Place 
the  probe  face  up  on  a  stable  surface.  Remove  the  10^  CIM  source 
from  the  AN/UCM-6  bracket,  and  place  it  (face  down)  cne  of  the 
probe  face's  comer  segments.  Record  the  count  rate  on  the  data 
sheet. 


3.  Place  the  black  cloth  over  the  entire  probe,  making  sure  that  no 
lic^t  can  get  in  around  the  edges.  Record  the  count  rate  on  the  data 
sheet. 

4.  Repeat  steps  2  and  3  after  placing  the  10^  GEM  source  on  a 
diagoial  comer  segment.  Record  the  count  rate  on  the  data  sheet. 

5.  A  substanticil  increase  in  the  count  rate  indicates  a  li^t  leak  in 
the  probe.  If  the  covered  and  uncovered  ccunt  rat^  differ  by  more 
than  ±10%,  the  probe  has  failed  the  test. 
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Ercte  S/N;__D__£_ 


Alpha 

Source  S/N 

Attenuator 

Number 

calibrated 

Attenuated  Activity  row 

I^S9 

McxSe:  Ratanfister^  Scalar  Preset  Time  Interval  (Min) : _ 

Test  Data 

1.  Uxxsvered  count  rate  reading;_ 

2.  Covered  count  rate  reading!  ^  CFM  SCCrlNNCKiT 

3.  Percentage  difference  between  uncovered  and  covered  cxxmt  rate 

readings:  . I 

4.  Uncovered  count  rate  reading  (diagcaral  segment) :  ^  CFM 

5.  Covered  cxxmt  rate  reading  (diagoncil  segment) : _ K 

6.  Percentage  difference  between  vincxTvered  and  cxvered  cxxmt  rate 

•  readings:  % 
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DMA  SHEET 


DATE: 


IVPe  Test;  Licfet-  Taaic  tv^. 

Alpha  CEdihratoir,  AN/UIK-6  S/N:.  A\Qo3 
Calibration  date:  ^  ^ 

Radiacmeter  S/N:SV^^^4|02)  Probe  S/N:  ^  ^ 


Alpha 

Scxirce  S/N 

Calibrated 
Activity  (CE!« 

Attenuator 

Number 

\nq^ 

Mode:  Rataneter^  Scalar  Preset  Time  Interval  (Min) : 


1.  lAxxivered  ccunt  rate  reading: _ \\«3  ^  cai 

2.  covered  cxunt  rate  reading: _ ^  cfm 

3.  Percentage  difference  between  uncovered  and  cxsvered  cxunt  rate 

reaciings:  _0 _ s 

W  M  VC 

4.  Uncovered  cxxmt  rate  reading  (diagcHal  segment) :  *  *  *  CTM 

5.  Covered  cxxmt  rate  reading  (diagcxal  segment) : _ U  Y-  cFM 

6.  Peroentctge  difference  between  uncovered  and  covered  cxunt  rate 

reaciings:  O _ | 
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Die  instrument  shall  be  capable  of  cperating  with  the  required 
accuracy  (±10%  frcm  200  CEM  to  999  KCEM)  in  climatic  categories  l 
thrcu^  6  in  AR  70-38. 

R.  Ttemiired  Eouicroent; 

1.  AN/UIM-6  Radiac  Calibrator. 

2.  AN/PCR-77  Calibration  Fixture. 

3.  Calibrated  Environmental  Chamber. 


IS. 


1.  Record  the  date,  the  serial  numbers  of  the  radiacmeter,  the  edcha 
probe,  the  AN/um-6  calibrator,  the  calibrated  activity  of  the  10^ 

CEtf  source  frcm  the  AN/UIX(-6,  and  the  calibrator's  calibraticxi  date  in 
the  indicated  ^>aces  on  the  data  sheet.  Record  the  model,  seried. 
number,  and  calibration  c^te  of  the  environmental  chamber  in  the 
indicated  places  on  the  data  sheet. 

2.  Place  the  edpha  probe  inside  the  environmental  chamber  edcng  with 
the  csdibraticn  fixture  and  the  10^  CEM  source  frcm  the  AN/UCM-6. 

The  radiacmeter  is  left  outside,  with  the  <3oil  cord  run  throu^  one  of 
the  access  ports  in  the  chamber  wall. 


3.  Connect  the  probe  to  the  radiacmeter  using  the  access  port  in  the 
vail  of  the  chamber.  Turn  the  AN/PCR-77  on,  and  place  it  in  the  count 
rate  mode.  Itecord  the  count  rate  at  ambient  temperature  in  the 
indicated  space  the  data  sheet. 

4.  Set  the  chamber  controls  for  60‘C  and  turn  the  chairber  on.  Itecord 
the  time  in  the  indicated  space  on  the  data  sheet. 


5.  After  at  least  twc  hours  at  60*C,  and  at  intervals  thereafter, 
record  the  time,  tenperature,  and  count  rate  in  the  indicated  spaces 
CXI  the  (iata  sheet. 


6.  If  the  difference  between  the  first  and  last  count  rate  readings  is 
greater  than  ±10%,  the  probe  has  failed  the  test. 
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dm:^  sheet 


Type  Test;  Hicfli  Tenoerature  (60*CK 
Alpha  calibrator,  AN/Ullf-6  S/Ni  A\QOS 
Calibration  date; 

Radiacaneter  S/W V  0  ^  Probe  S/N;  ~  \ 
Chanber  Model; 


DATE;. 


Alpha 

Source  S/N 

calibrated 

ActivitvfCEM) 

Attenuator 

Number 

calibrated 

Attenuated  Activity  fCEM) 

mm 

Mode;  RatemeterX  Scalar  Preset  Time  Interval  (Min) ; 

Test  teta 


wn 

III,  \ 

(Ambient) 

ll.>c 

.  <» 

(pO 

w.iic 

G- 

O 

c 

W.QVl 

(oO" 

U.ok^ 

o 

O 

nws. 

\'3V:- 

,  0 
(aO 

7 

1.  Percentage  difference  between  initial  and  final  count  rate 
readings;  % 
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DMA  SHEET 


Type  Test;  HicAi  *] 


(60-a . 


DATE: 


Alpha  calibrator,  AN/UEM-6  S/N;  A\  0^ 
calibration  date:. 

Radiacmeter  Probe  S/N:. 

Chanber  Model;  Vi^^y 


Alpha 

Source  S/N 


calibrated 

ActivitvfCan 


Attenuator 

NUirber 


calibrated 

Attenuat^^y^  Arihivii-^ 


£ 


Mode:  RatemeterX  Scedar 


Preset  Tine  IntervEd  (Min) : 


Test  Data 


Tigte _ 

^  wao 

TesraDerature  fC) 

(Anbient) 

lV.vO 

lO-T-li 

to"* 

3  i4oo 

10.3 

6o^ 

^  liV^ 

lO.'VV^ 

o 

o 

\0.-5rVi 

40” 

6 

7 

1.  Percentage  difference  between  initial  and  final  ocunt  rate 
readings:  **  % 
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Ihe  sensitivity  of  the  probe  shall  be  uniform  across  the  face  of 
the  detector. 

R.  Required  Eouianent; 

1.  AII/UIM-6  Badiac  calibrator. 

2.  Qpeujue  Black  Cloth. 


o.  leso  JtTooeaure  -  Average  accuracy  per  area  aegmenc 

1.  Record  the  date,  the  serial  nuoobers  of  the  radiacneter,  the  alpha 
probe,  the  AN/UIli-6  cedibrator,  the  calibrated  activity  of  the  10^ 

CFM  source  traa  the  AN/UIK-6,  and  the  calibrator's  ceLLibraticxi  date  in 
the  indicated  spaces  on  the  data  sheet. 

2.  Place  the  alpha  probe  face  vp  on  a  stable  surface  with  the  handle 
pointed  towards  the  operator.  Place  the  10^  CEM  source  from  the 
AN/UCM-6  (face  dcwn)  on  segment  1  of  the  probe  face.  (See  figure  5a) 

3.  'Rim  the  AN/FCR-77  on,  and  place  it  in  the  count  rate  mode,  wait 
at  least  two  minutes,  and  record  the  count  rate  in  the  indicated  space 
on  the  data  sheet.  If  a  li^t  leak  is  present,  use  the  black  cloth. 

4.  Repeat  steps  2  and  3  for  the  remaining  ei^t  segments  of  the  probe 
face,  and  record  the  count  rate  for  each  in  the  indicated  space  on 
the  data  sheet. 

5.  Divide  the  count  rate  for  each  segment  by  that  of  the  count  rate 
for  the  10^  CEM  calibraticKi  source,  and  record  each  ratio  in  the 
indicated  ^lace  on  the  data  sheet. 

6.  Average  the  nine  ratios  calculated  in  st^  5.  Ihis  average 
constitutes  the  average  accuracy  of  each  of  the  nine  segments  of  the 
probe  face,  and  the  accuracy  of  the  probe  v^ien  used  in  a  large  area 
oontaminaticn  field. 


1.  Oollinate  the  10^  CEM  calibraticn  scxiroe  using  a  hole 
approodmately  h  inch  in  diameter. 

2.  Place  the  Alpha  Probe  face  v^)  on  a  flat,  level  surface. 

3.  Turn  on  the  AN/FCR-77,  and  place  it  in  the  count  rate  mode. 

4.  Place  the  collimated  source  at  the  locations  shown  in  figure  12. 
Cover  the  probe  with  the  black  cloth.  Record  the  count  rate  for  eeudi 
location  on  the  data  sheet. 

5.  Normalize  the  detected  count  rates  at  the  various  locations  to  the 
count  rate  measured  at  the  center  of  segment  #5.  Record  these  ratios 
on  the  data  sheet. 

6.  Graphically  indicate  the  calculated  ratio  at  the  measured  locations 
on  the  probe  face  area  on  figures  13  and  13a. 
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IVpe  Test;  Detector  Area  Response. 

Alpha  Calibrator,  AN/UEM-6  S/N;  t^l003 
Calibration  date:.  ‘\ffe6  0|0 


DAIE:. 


Radiaaneter  S/N:_ 


Probe  S/N:. 


A- 1 


Alpha  I  Calibrated  I  Attenuator 


I  I  \\\^^>'^  I 

Mode:  Ratpmetftr  y  Scalar  Preset 


Calibrated 


Preset  Time  Intervad  (Min) :. 


1.  count  Rates  by  segment: 


I  Count  Rate  (C 


\%n  < 


11.  jT  k 


II. t  K 


I3-.T  K 


2.  count  Rate  ratios  by  segment: 
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33-.  I  < 


3-").0  K. 


K 


33-'^  It 


36.T  k. 


33.0  n 
K. 

3  C I  (g  It 
3t.4  k 
^3.*?  k. 
133-v  K 
30.^  k 
3^.3'  k 
S'?. 3  k 
3^,0  k 
k 

3o.O 
asi.'l  K 


.n33 


,  6q  ^ 
■^S/ 

/.o/ 
.y3t. 
.%!'] 
/.  00 

,690 

■  '976 

,b"9( 

.;i9) 


74 


DMa-SHEET 

O^pe  Test;  Detertoy  atim  Peaxnse. 

Alpha  Calibrator,  AN/UCN-6  S/N:.  A\C)Cb3. 
Calibraticn  date:.  feft  go 
Ractiacneter  S/NiS^^^tA  Prcfae  S/N; 


DA!IE 


Alpha 

]gfiMrpg~.  S/W 


S. 


V-\A^v 


CEd.ibrated 

ftgUyity((;:pf) 


Attauator 

HUntoer 


Calibrated 

Attenuated  Activity  fOM) 


I  '  Co\^{w»AT<tD 

Mode:  Bataneter.^  Scalar  Preset  Tine  Interved  (Min) 


A.  Test  Data  -  Average  Accuracy  per  Segment  Area 
1.  Count  Rates  by  segment:  (QLdt  cL-tA 


Count  Rate  fCFM^ 

1 

i.n  'f- 

2 

3 

4 

5 

K 

6 

■Rsni 

7 

8 

16. t  1C 

_ 9 _ 

is>.io  i: 

2.  Count  Rate  ratios  by  segment: 

Count  Rate  Ratio 

Count  Rate  Ratio 

1 

.U7 

2 

3 

.no4 

4 

5 

i.no 

6 

7 

bebuh 

8 

9 

,b^^l 

3.  Add  cill  count  rate  ratios  and  divide  by  nine:  0i 
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Measured  Ccunt  Rate  for  each  segment  area  using 
calibrated  ANAnif-€  source  P-1482  (11799  C3M) 


Figure  11 

Detector  Segment  Area  ClMnt  Rate  (Probe  A-1) 
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SN  AP094003  {A-2) 


Figure  lla 

Detector  Segment  Area  Count  Rate  (Probe  A-2) 
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Prototype  Probe  Faoe  Segments 
with  Count  Bate  measurement  locaticns 


LocaticxTS  of  measurements  made  with  collimated 
AN/UEW-6  Alpha  Souroe  P-2372  (1,113,522  CFM) 
to  determine  uniformity  of  detecticai 


Figure  12 

Detector  Uniformity  Measurement  Locaticais 
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Unifomnity  of  Detection 

Measured  Ccunt  Rate  at  specific  locaticxis,  normalized  to 
measured  Qcunt  Rate  at  the  center  of  the  detector  face  a  nag 


Figure  13 

Normalized  Detector  Uniformity  Measurement  (Prcte  A~i) 


80 


SN  AP094003  (A-2) 


Uniformity  of  Detection 

Measured  Count  Rate  at  specific  locati(mis,  normalized  to 
measured  Count  Rate  at  the  center  of  the  detector  face  area 


Figure  13a 

Normalized  Detector  Uniformity  Measurement  (Probe  A-2) 
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Ihere  is  no  explicit  requirement  for  this  test;  however  it  is 
important  to  knew  the  voltage  level  at  which  the  reevling  becomes 
erratic. 

B.  Required  Fguignent; 

1.  AN/UEM-6  Radiac  calibrator. 

2.  AN/PER-77  Calibration  Fixture. 

3.  calibrated  DC  Power  Sipply. 

C.  Test  Procedure. 

1.  Record  the  date,  the  serieil  numbers  of  the  radiaaneter,  the  alpha 
probe,  the  AN/UIM-6  ceilibrator,  the  calibrated  activity  of  the  lo’* 

CEM  source  fixm  the  AN/UIH-6,  and  the  Ccilibrator's  calibration  date  in 
the  indicated  ^xioes  on  the  data  sheet.  Record  the  model,  serial 
number,  and  c2d.ibration  date  of  the  power  sipply  in  the  indicated 
^}aces  on  the  data  sheet. 

2.  Remove  the  batteries  from  the  AN/PCR-77,  and  connect  the  power 
sipply  directly  to  the  terminals  inside  the  battery  enclosure. 

3.  Set  the  power  scpply  for  9  VDC,  and  turn  it  on.  Him  the  AN/PCR-77 
on,  and  place  it  in  the  count  rate  mode. 

4.  Place  the  probe  face  vp  cxi  a  stable  surface.  Place  the  lo'*  CEM 
source  from  the  AN/UCM-2  face  down  on  segment  five  of  the  probe  face. 
Wait  at  least  two  minutes  and  record  the  count  rate  in  the  indicated 
space  CXI  the  ciata  sheet. 

5.  Lewer  the  voltage  0.5  volts.  Wait  at  least  two  minutes  and  re<x»rd 
the  cxxint  rate  in  the  indicated  space  cn  the  data  sheet. 

6.  R^jeat  step  5  until  the  arrow  on  the  di^lay  begins  to  flash. 

Record  the  eexmt  rate  in  the  indicated  spac:e  on  the  data  sheet. 


7.  Continue  with  st^  5  until  the  display  beexames  erratic. 
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IVpe  Test;  Low  Voltage  Effect. 

Alpha  calibrator,  AN/um-6  S/N:  V^\c>o3 
Calibration  date:. 

Probe  S/N:  \ 

Power  Supply  Model: _  Power  Sipply  S/N:. 


DftTE: 


PcMer  Sv;pply  Calibration  date:. 


Alpha 

Source  S/N 


Calibrated 

Ac?tivity(cpi) 


Attenuator 

Number 


Calibrated 

Attenuated  Activity  fCEM 


Mode:  Ratanetpir  \  Scalar 
•Test  Data 


Preset  Time  Intervcd  (Min) :. 


Voltaoe. 

Count  Rate 

(CEM) 

Voltaoe 

Count  Rate 

fOM) 

9.0 

VC 

6.0 

K 

8.5 

5.5 

1C 

8.0 

K 

5.0 

7.5 

4.5 

. 

7.0 

4.0 

.  t 

6.5 

IB 

3.5 

1.  Voltage  and  count  rate  at  vtiidi  initial  lew  voltage  indication 
(flashing  arrow)  appefure  on  display: 


row)  app^ure  c 

>.S  v  /  /?■ 


il. 


2.  Voltage  and  c^unt  rate  at  vrtiidh  display  beccroes  erratic: 

H.o  K 


DAIA  SHEET 


Type  Test;  Low  Voltage  Effec±.  DATE:. 

Alpha  Calibrator,  AN/UIM-6  S/N;  ft  I  Q  0  3 
calibration  date:.  A£iS_9o 

Radiacmeter  S/N;$M  Probe  S/N:  ^  ^ 

Fewer  Supply  Model: _  Fewer  Supply  S/N: _ 

Fewer  Sipply  Calibratic^  date: _ 


Alpha 

Source  S/N 

Attenuator 

NUtiber 

calibrated 

Attenuated  Activity  (CFM) 

IBSCRl 

Mode:  Ratemeter  X  Scalar  Preset  Time  Interval  (Min) : 

Test  Data 


Voltaoe 

Count  Rate  fCEM) 

9,0 

6.0 

\\.$ 

8.5 

5.5 

\1.  0 

8.0 

5.0 

7.5 

U.> 

4.5 

7.0 

4.0 

6.5 

3.5 

1.  Voltage  and  count  rate  at  v*iich  initial  lew  voltage  indication 
(flashing  arrow)  appears  on  display: 


2.  Voltage  and  count  rate  at  which  display  becomes  erratic: 

5,  O  v/;oK. 


xnit  sYgiBi  wm.isss 


At  critgcLfl; 

Th»:?e  is  no  explicit  requireoent  for  this  test;  hcMever  it  is 
inportant  to  knew  the  current  drain  for  various  operationed  modes  of 
the  AN/FCR-77. 

B.  Required  Eouianent; 

1.  Mi/uat-e  Radiac  Calibrator. 

2.  AN/PDRr-77  Calibraticn  Fixture. 

3.  calibrated  Anpere  Meter. 

4.  Diree  &esh  EA-3090  Batteries 


C.  Test  Procedure. 

1.  Record  the  date,  the  serial  nutrbers  of  the  radiacaneter,  the  edpha 
probe,  the  AN/UCM-6  calibrator,  the  calibrated  activity  of  edl  four 
sources  frem  the  AN/UCM-6,  and  the  calibrator's  calibration  date  in 
the  indicated  ^laoes  on  the  data  sheet.  Record  the  model,  serial 
number,  and  calibration  date  of  the  anpere  meter  in  the  indicated 
spaces  on  the  data  sheet. 

2.  Rf^laoe  the  batteries  within  the  AN/PDR-77  with  the  fre^ 
batteries.  Turn  the  AN/PDR-77  on,  and  place  it  in  the  ocxint  rate 
mode.  Place  the  probe  in  the  calibraticn  fixture  without  an  alpha 
source.  After  at- least  two'minutes,  record  the  current  and  the  count 
rate  on  the  data  sheet. 

3.  Turn  <n  the  li^t  and  record  the  current  on  the  data  sheet.  Turn 
the  li^t  off. 

4.  Place  the  10^  CEM  source  in  the  fixture,  and  r^lace  the  probe. 
Record  the  current  cn  the  data  sheet. 

5.  Turn  the  ''Audio”  switch  to  the  "chirp"  position.  Record  the 
current  on  the  data  sheet. 

6.  Turn  the  "Audio"  switch  to  the  "aLlarm"  position.  Record  the 
current  on  the  data  sheet. 

7.  Remove  the  probe  from  the  test  fixture,  and  r^laoe  the  10^ 
source  with  the  lo'  source.  Iiepeat  st^»  4,  5,  and  6. 

8.  Remove  the  probe  from  the  test  fixture,  ard  r^lace  the  10^ 
source  with  the  10°  source.  R^jeat  st^»  4,  5,  and  6. 

9.  Turn  on  the  li^t,  and  set  the  "Audio"  switch  to  the  "chirp" 
positicxi.  Record  the  current  on  the  data  sheet. 
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IVpe  Test;  System  CXirrent  Drain. 

Alpha  calibrator,  AN/UEM-6  S/N;  . 

calibration  date: 

Padiaaneter  ^03  Probe  S/N:  ^ 


DAIE: 


Anpere  Meter  Model: _  ABnpere  Met^  S/N; 


Alpha 

Source  S/N 

Attenuator 

NUnber 

1 

1 

- 

Mode:  RataneterX  Scalar  Preset  Time  Interved.  (Min) : _ 

Test  Data 

1.  NO  Source,  Li^t  off. 

Current;_  Vv\\>N  Oourrt  Rate:  _ CTl 

2.  No  Source,  Li^t  on. 

current; 

3.  10^  CFM  source. 

Oirrent;  I0»\0  Wvlft  . 

4.  10^  CEM  source,  "chirp”  c»i. 

Current:  \\~'^?>  V\A 

5.  10^  CEM  source,  "alarm"  cn. 

current:  V\  ~ 
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l^pe  Test;  Svstan  CurraTt  Drain  (Continued)  Date: 

Probe  S/N:__)0cA_ 

6.  10^  CEM  source. 

curratt; 

7.  10®  CEM  source,  "diirp'*  on. 

current: 

8.  10®  CEM  source,  "alarm"  on. 

Current: 

9.  10®  CEM  source. 

current: 

10.  10®  CEM  source,  "chirp"  on. 

Current;_ 

11.  10®  CEM  source,  "alarm"  on. 

current:  N*!** 

12.  10®  CEM  source,  li^t  cxi,  "chirp"  <xi. 

Current: 
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l^pe  Test;  Svst-^  Qim^  Drain.  DATE:  23  D€C 

Alpha  Galitorator,  AN/UEM-6  S/N;  A\0Q3 
calibration  date; 

RzKiiacmBter  S/N:  Probe  S/N:_]BZL?1_ 


Anpere  Meter  Model; _  Anpere  Meter  S/M; 


Alpha 

Scnrce  S/N 

Calibrated 
Activity  rCEW 

Attenuator 

NUntoer 

calibrated 
Attenuai-<=rf  Artivitv 

\3H) 

• 

cP'\‘^0^ 

* 

Mode;  RatesneterjL  Scalar _  Preset  Time  Interval  (Min) : _ 

Tgst  Pat^ 

1.  NC  Source,  Li^t  off. 

Qirrent;  t  N .  b  VvvA  Count  Rate; _ _ cem 

2.  No  Source,  Li^t  on. 

current;  Z  ^  ^ 

3.  10^  CEM  source. 

Current;  _ 

4.  10^  CFM  source,  "chirp”  on. 

Current;  ~  \Q..^  WA 

5.  10^  CEM  source,  "alarm"  on. 

current; 
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lype  Test;  System  current  Drain  fOontinued) 
Probe  S/N;  ^ 

6.  10^  CEM  source. 

OlTTTait'-i  WA 

7.  10®  CEM  source,  "chirp”  on. 

Current;  ^>.*7 

8.  10®  CEM  source,  "edana"  on. 

Oirmait.; 


Date; 


9.  lOr  CEM  source. 


Current;. 


WA  MA 


10.  10®  CEM  source,  "chirp"  on. 

Current;  V\  '* 

11.  10®  CEM  source,  "alarm"  on. 

Current;. 

12.  10®  CEM  source,  li^t  on,  "chirp"  ai. 

Current;  3Q~  *^0 
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Hie  instnanent  shedl  be  Cc^iable  of  operating  with  the  required 
accuracy  in  clinatic  categories  1  thrcuc^  6  in  AR  70-38. 

B.  Tteaiiired  Eauicpient: 

1.  AN/UCMh6  RzKiiac  Calibrator. 

2.  AN/FER-77  Calibration  Fixture. 

3.  Calibrated  Enviranmentcd.  Chamber. 

C.  Test  Procedure. 

1.  Record  the  date,  the  serial  numbers  of  the  radiacaneter,  the  eilnha 
probe,  the  AN/UCM-6  calibrator,  the  calibrated  activity  of  the  10^ 

CFM  source  fran  the  AN/UEM-6,  and  the  calibrator's  calibration  date  in 
the  indicated  places  on  the  data  sheet.  Record  the  model,  serial 
number,  and  calibration  date  of  the  environmentcd  chamber  in  the 
indicated  ^aces  on  the  data  sheet. 

2.  Place  the  eilpha  probe  inside  the  environmental  chamber  along  with 
the  calibration  fixture  and  the  10^  CFM  source  frcn  the  AN/UEM-6. 

3.  Ccxinect  the  probe  to  the  radiacaneter  using  cxie  of  the  penetrations 
throuf^  the  wall  of  the  chamber.  Turn  the  AN/PCR-77  on,  and  place  it 
in  the  count  rate  mode.  Record  the  count  rate  at  ambient  taiperature 
in  the  indicated  space  an  the  data  sheet. 

4.  Set  the  chamber  controls  for  -32  "C  and  turn  the  chamber  on.  Record 
the  time  in  the  indicated  ^laoe  cxi  the  data  sheet. 

5.  After  at  least  two  hours,  record  the  time,  tenperature,  and  count 
rate  in  the  indicated  places  on  the  data  sheet. 

6.  At  various  times  for  another  two  hours,  record  the  time, 
tenperature,  and  count  rate  in  the  indicated  spa<oes  on  the  data  sheet. 

7.  If  the  difference  between  the  first  and  last  count  rate  readings  is 
greater  than  ±10%,  the  probe  has  failed  the  test. 
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IVpe  Test;  Lew  Teocerature  (-32*0.  DATE:. 

Alpha  calibrator,  AN/UEM-6  s/N: 

Calibratlcn  date:  <\re& 

Radiacaneter  S/N:  Probe  S/N;  ^ ^ ^ 

Chamber  Model:  JX*.  Chamber  S/N: _ 

Chamber  Caiibraticxi  date; _ 


Alpha 

Scuroe  S/N 

Calibrated 
Activity  (CFM^ 

Attenuator 

Number 

calibrated 

Attenuated  Activi-^  rCEM^ 

\n9°\ 

Mode:  Ratemeter  ^  Scalar _  Preset  Time  Interval  (Min) : 


Test  Data 


TensDerature  fCl 

V. 

-4 

1030 

-'30- 

woo 

k 

•'3> 

'i  \ 

K 

-  5  ^ 

'  3 

»  3  50 

iiO  K 

'  a-v 

i4  50 

U. 

-  3  >- 

Percentage  difference  between  initied  and  final  count  rate 


readings:. 


Jf 
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Type  Test;  low  Teancerature  f~32‘a. 

Alpha  Calibrator,  AN/UIM-6  S/N: 

Calibraticn  date:.  VEfeSJQ 

Radiacmeter  S/N:  Prcbe  S/Nt  A  ~  ^ 

Chanber  Model ;  3v:  Chamber  S/N; _ 


Chanter  Model;  sJV;  Chanter  S/N; 

Chanter  Calibration  date: _ 

I  Alpha  I  Calibrated  I  Attenuator  I 


\novo\ 


DATE;  n  D6C  ^1 


Calibrated 


Mode:  Ratemeter  ^  Scalar  Preset  Time  Interval  (Min) 


Rate 


0^3,0 

\  4 

••  3Z 

\0  4  ic7 

V  •  *«f 

-  21 

1-3..  's! 

-  2 

-  2  - 

1  ■>,  ^ 

-  2- 
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AN/PDR-77( ) 


Characteristics 
Probe  SN;  AP094001  (A-1) 

Active  Area:  92  ca^ 

Window  Thickness  (AL) :  6000  A* 

Count  Accuracy  (2Pi) ;  +7.6%  segment  area  #2-2.8  cm  dia.  Pu^^^  source 

+6.8%  Toted  Detector  Face  Area  (calculated) 
Gainna  Be^xxtse:  0  CEM  at  UVhr  (Cs^^^) 
l^fonnity  in  Accuracy:  Center  Area  Segment  #5  +30% 

Comer  Area  Segments  #1, 3,7,9  -5%,-4%,+l%,-l% 

Scintillator:  ZnS  (Ag) 

0{jerating  Taiperature:  -25*F  to  140*F 

Detection  Threshold  (MeV) :  1.8  to  2.4  MeV 

Range  of  CCM  for  measured  accuracy:  26  CEM  to  850  KCEM 

Average  Detector  Area  Count  Accuracy:  106.8% 


Figure  14 

Prototype  Alpha  Probe  Characteristics  (Probe  A-1) 
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Charac±eristics 
Probe  SN;  AP094003  (A-2) 

Active  Area:  92  on^ 

Window  Thickness  (AL) :  6000  A* 

Ccunt  Accuracy  (2Pi):  -1.7%  segment  area  #2-2.8  ao  dia.  Pu^^^  source 

-16.4%  Total  tetector  Face  Area  (calculated) 
Ganma  Respcxise:  0  GEM  at  UVhr  (Cs^^') 

Iftiiformity  in  Accuracy;  Center  Area  Segment  #5  +17% 

Comer  Area  Segments  #1,3, 7, 9  -33%, -30%, -41%, -45% 
Scintillator:  ZnS  (Ag) 
c^jerating  Tenperature:  -25*F  to  140*F 
Detection  Threshold  (MeV) ;  1.8  to  2.4  MeV 
Range  of  CCM  for  measured  accuracy:  21  CIM  to  1358  isCFM 
Average  Detector  Area  Count  Accuracy;  83.6% 


Figure  14a 

Prototype  Alpha  Probe  Characteristics  (Probe  A-2) 
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US  Amy  Alpha  Monitoriiig  and  Survey  Meter  Requirements 
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ReTlaad  AbbreTlated  Perforaance  Characteristics  (APC)  for 
an  Alpha  Honitorlng  and  Survey  Meter 

1.  General.  These  APCs  are  for  a  lightweight,  portable,  battery-operated 
radiacaeter  for  the  detection  of  alpha  radiations. 

2.  Perforaance  Characteristics. 

a.  Envlronaental  Considerations. 

(1)  (Essential)  The  Instrument  shall  be  capable  of  operating  with 
the  required  accuracy  (see  paragraph  2b(2)  below)  in  clioatic  categories  1 
through  6  as  defined  In  AR  70-38.  It  shall  be  capable  of  safe  storage  and 
transportation  without  permanent  impairment  of  its  capabilities  from  the 
effects  of  high  and  low  temperature  storage  and  transit  conditions  as  defined 
In  categories  1  through  6  of  AR  70-38.  (Desirable)  The  instrument  shall  be 
capable  of  operation  with  the  required  accuracy  in  cold  and  extreme  cold 
climatic  conditions  and  capable  of  safe  storage  without  permanent  impairment 
of  its  capabilities  from  the  effects  of  extreme  low  temperature  conditions  as 
defined  in  categories  7  and  8  of  AR  70-38. 

(2)  (Essential)  The  instrument  shall  be  capable  of  wlthstamding, 
without  damage  for  one  year,  corrosion  caused  by  exposure  to  an  ocean  beach 
environment. 

(3)  (Essential)-  The  instrument  shall  operate  satisfactorily  after 
submersion  for  at  least  30  minutes  in  3  feet  of  fresh  or  salt  water.  External 
and  internal  parts  shall  not  support  fungal  growth. 

b.  Operational  Characteristics. 

(1)  (Essential)  The  instrument  shall  detect  alpha  radiations,  and 
shall  indicate  on  a  meter  the  rate  in  either  counts  per  minute  (CPM)  or 
disintegrations  per  minute  per  100  square  centimeter  (DPM/IOOcm^)  at  which 
alpha  particles  are  impinging  upon  the  detector.  The  read-out  units  should  be 
user-selectable.  Desirable  meter  ranges  are:  0-10^  CPM  and  0-1 o5  DPM/IOOcm^. 

(2)  (Essential)  Response  of  the  equipment  shall  be  linear. 

Instrument  readings  at  any  point. within  the  upper  80  percent  of  the  0  to  1000 
CPM  range  and  the  upper  90  percent  of  all  other  ranges  shall  be  within  10 
percent  (plus  or  minus)  of  the  readings  caused  by  a  known  concentration  of 
plutonium  (PU-239  or  PU-238). 

(3)  (Essential)  The  alpha  energy  threshold  for  detection  shall  be  3 
Mev  or  less  at  the  surface  of  the  window.  The  equipment  shadl  be  sensitive  to 
alpha  particles  of  all  energies  above  this  threshold. 

(4)  (Essential)  The  equipment  shall  not  be  significantly  affected  by 
non- Ionizing  radiation.  Also,  the  equipment’s  ability  to  detect  alpha  radia¬ 
tion  shall  not  be  significantly  affected  by  other  forms  of  ionizing  radiation. 
The  gamma  response  of  the  Instrument  shall  not  exceed  25  counts/alnute  per 
ailllrad/hr  of  gamma  radiation  at  the  location  of  the  instrument  for  a  gamma 
field  of  up  to  1  rad/hr  resulting  from  fissioned  nuclear  weapons  material 
(gamma  energies  approximated  by  Cesium  137);  therefore,  in  a  1  rad/hr  gamma 
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field  the  instruoient  response  due  to  gamma  radiation  must  not  exceed  25|000 
counts/ffllnute. 

(5)  (Essential)  The  equipment  shall  operate  as  specified  for  at 
least  50  hours  per  set  of  batteries,  Including  4  hours  Intermittent  operation 
of  meter  with  internally  illuminated  dial.  Changing  of  the  batteries  shall 
not  require  recalibration  of  the  equipment.  It  should  be  possible  to  easily 
change  batteries  using  only  a  screwdriver. 

(6)  (Essential)  The  equipment  shall  be  calibrated  against  plutonium 
239  or  plutonium  238  (see  paragraph  3h).  The  meter  Indication  shall  be 
proportional  to  the  concentration  of  active  material  of  the  source. 

(7)  (Essential)  The  meter  shall  be  direct  reading.  Calibration 
curves  are  unacceptable. 

(8)  (Essential)  The  equipment  shall  be  capable  of  operating  with  the 
required  accuracy  within  2  minutes  after  being  turned  on  following  a  period  of 
Inactivity  of  at  least  60  minutes. 

(9)  (Essential)  The  equipment  shall  be  zero  stable,  and  shall  not 
drift  beyond  the  specified  accuracy  over  the  battery  operating  life  (see 
paragraph  2b(5)  above).  Replacement  of  batteries  shall  restore  the  reading  to 
within  the  limits  allowed  under  reproducibility  (paragraph  2b(2),  above) 
without  recalibration. 

(10)  (Essential)  The  equipment  shall  maintain  its  required  accuracy 
during  normal  use  for  at  least  6  months  without  recall bratloo. 

(11)  (Essential)  Reliability,  Availability  and  Maintainability  (RAM). 
The  RAM  requirements  are  stated  In  terms  of  Mean  Time  Between  Operational 
Mission  Failure  (MTBOMF),  Mean  Time  to  Repair  (MTTR),  Maintenance  Ratio  (MR) 
and  Operational  Availability  (AO). 

Operational  Requirements  at  IOC: 

I.  Nuclear  Accident/Incident  Control  (NAIC)  Mission 


Case  A.  Radlacmeter  and  Alpha  Probe 
Reliability 

MTBOMF  1 42  hours 


Maintainability 


MTTR  (DS) 
MTTR  (GS) 
MR  (DS) 

MR  (GS) 


1 .0  hour 
1 .0  hour 

0.0025  mmh/op.  hr. 
0.006125  mmh/op.  hr. 


Availability 

Ao  0.99 
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Case  B.  Radlacoeter  and  X-ray  Probe 
Reliability 

MTBCMP  >»80  hours 


Maintainability 


MTTR  (DS) 
HTTP  (GS) 
MR  (DS) 
MR  (GS) 


1 .0  hour 
1 .0  hour 
0.0  aoh/op.  hr. 
0.00275  amh/op.  hr. 


Availability 

Ao  0‘99 

Case  C.  Radlacaeter  and  Beta/gamma  Probe 
Reliability 

MTBCMP  725  hours 


Maintainability 


MTTR  (DS) 
MTTR  (GS) 
MR  (DS) 

MR  (GS) 


1 .0  hour 
1 .0  hour 
0.0  anb/op.  hr. 

0.001831  aab/op.  hr. 


Availability 

Ao  0.99 


II.  Nuclear  Storage  Monitoring  Mission 


Reliability 

MTBCMP 


142  hours 


Maintainability 


MTTR  (DS) 
MTTR  (GS) 
MR  (DS) 
MB  (GS) 


1 .0  hour 
1 .0  hour 

0.0025  aah/op.  hr. 
0.006125  aah/op.  hr. 


Availability 

Ao  0.99 
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III.  M43A1  Monitoring  Mission 

Reliability 

MTBOMF  142  hours 

Maintainability 

MTTH  (DS)  1.0  hour 

MTTR  (GS)  1.0  hour 

MR  (DS)  0.0025  mnh/op.  hr. 

MR  (GS)  0.006125  offlh/op.  hr. 

Availability 

Ao  0.99 

(12)  (Essential)  At  least  85  percent  of  the  Instruments  In  storage 
shall  function  properly  after  a  period  of  storage  of  at  least  3  years  (see 
paragraph  2a(1)  above). 

(13)  (Essential)  A  check  switch  will  be  provided  to  Insure  adequate 
battery  voltage  for  operation. 

(14)  (Essential)  The  proposed  device  will  be  compatible  with  a 
beta/gamma  probe.  The  radlacmeter  portion  of  the  Instrument  will  have  the 
capability  to  automatically  recognize  the  type  of  probe  to  which  It  is  con¬ 
nected,  and  to  adjust  the  display  accordingly,  without  operator  action.  The 
alpha  and  beta/gamma  probes  need  not  be  simultaneously  operated.  Switching 
between  the  two  probes  will  not  create  a  need  to  recalibrate  the  instrument. 

(15)  (Essential)  The  proposed  device  will  be  entirely  auto-ranglng, 
and  Its  display  shall  be  digital.  No  manual  scale  changing  or  use  of  analog 
displays  will  be  allowed.  The  display  shall  Indicate  counts  per  minutes  (cpm) 
when  the  alpha  probe  Is  In  use,  and  mllllrads  per  hour  (mR/hr)  when  the 
beta/gamma  probe  Is  In  use. 

(16)  (Essential)  The  display  shall  feature  an  automatic  warning  of 
low  battery  level,  which  shall  operate  entirely  without  operator  action. 

(17)  (Essential)  The  Instrument  will  be  furnished  with  a  Th-232  check 
source  to  allow  the  operator  to  verify  that  the  instrument  is  functlonlqg. 

The  activity  level  of  the  check  source  will  be  low  enough  so  that  it  does  not 
require  a  license. 

(18)  (Essential)  The  radlacmeter  portion  of  the  Instrument  will  be 
furnished  with  Built  In  Test  (BIT)  software  to  monitor  all  Internal  functions. 
A  sequence  of  test  functions  will  be  initiated  by  a  single  operator  action 
(e.g. ,  pressing  a  single  button)  and  then  proceed  automatically.  Any  malfunc¬ 
tions  detected  shall  be  Indicated  on  the  display  and  also  by  the  audio  alarm. 

(19)  (Essential)  The  Instruwnt  will  be  equipped  with  a  count  rate 
alarm.  The  operator  will  be  able  to  change  the  alarm  level,  and  also  to 
display  the  ourrent  alarm  level  on  the  radlacmeter  display,  without  opening 
the  case  and  without  the  use  of  tools. 
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(20)  (Essential)  The  instrument  will  have  both  visual  and  audio 
alarms.  The  radiacmeter  will  have  the  capability  of  silencing  the  audio  alarm 
without  disabling  the  visual  alarm. 

(21)  (Essential)  The  instrument  will  be  powered  by  batteries  now  in 
the  standard  army  inventory.  It  is  desirable  that  these  be  either  BA  3090  (9 
volt)  or  BA  3030  CD"  cells). 

(22)  (Essential)  The  instrument  will  operate  without  disruption  in  the 
presence  of  electromagnetic  radiation  produced  by  standard  military  equipment 
commonly  operated  in  the  vicinity  of  alpha  monitoring  equipment.  The  instru¬ 
ment  will  also  emit  no  electromagnetic  radiation  that  will  cause  disruption  to 
any  military  equipment  commonly  operated  in  the  vicinity  of  alpha  monitoring 
equipment. 

3.  Physical  Characteristics. 

a.  (Essential)  The  complete  equipment  shall  consist  of  a  radiacmeter, 
alpha  probe,  carrying  harness,  carrying  case,  radioactive  test  sample  to  check 
all  ranges,  and  headphones.  Weights  and  dimensions  for  the  radiacmeter  and 
probe  shall  not  exceed  the  following: 

Dimensions  (inches)  Weight  (pounds) 


Length 

Width 

Height 

Radiacmeter 

9 

5 

8 

Alpha  Probe 

9 

4 

4 

(excluding 

handle) 

b.  (Desirable)  The  instrument  design  shall  permit  the  operator  to  survey 
smooth  surface  areas  from  a  standing  position. 

c.  (Essential)  The  bottom  of  the  probe  shall  be  protected  by  a  grid  type 
plate  which  will  protect  the  sensitive  area  of  the  probe  during  use. 

d.  (Essential)  The  sensitive  area  is  defined  as  that  area  of  the  probe 
which  is  sensitive  to  alpha  radiations.  The  total  sensitive  area  shall  be  at 
least  25  ca^,  and  not  greater  than  100  cm^. 

e.  (Desirable)  The  equipment  shall  have  as  an  accessory  probe  to  detect 
the  presence  of  plutonium  under  adverse  conditions  (e.g.,  rain,  snow,  and 
after  firefi^ting  operations).  The  probe  shall  not  weigh  more  than  2  pounds 
and  the  gaaaa  energy  response  shall  cover  the  energy  range  from  10  to  60  Kev. 

f.  (Essential)  Design  of  the  equipment  shall  be  such  as  to  minimize 
contamination  by  chemical  or  biological  agents  or  radioactive  materials. 
Components  of  the  equipment  shall  be  readily  capable  of  decontamination  with 
minlflaai  effect  on  their  proper  operation.  Nuclear-hardening  is  not  required. 
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g.  (Easential)  A  self-contained  power  source  for  the  alphameter  and  all 
integral  devices  shall  be  provided. 

h.  (Essential)  The  instrument  shall  be  capable  of  being  calibrated  by 
standard  army  calibrators  (i.e.,  AN/UDM-6). 

i.  (Essential)  The- equipment  shall  be  constructed  to  withstand  transport 
in  vehiolea  over  rough  terrain  and  in  aircraft  aa  preacribed  in  AR  70-33. 

4.  Other  Characterlatlea. 

a.  (Essential)  Operating  personnel  shall  be  adequately  protected  against 
high  voltages  and  from  any  radioactive  materials  used  for  a  calibration  check 
or  for  any  other  purpose. 

b.  (Essential)  The  equipment  shall  be  designed  to  conform  with  human 
factor  engineering  principles •  including  consideration  of  ease  in  handling  and 
carry ir.g  and  operations  in  confined  spaces. 

c.  (Essential)  The  design  of  the  equipment  shall  permit  operation  when 
protective  equipment  is  worn,  e.g.,  protective  mask  or  respirator  and  heavy 
gloves. 


d.  (Essential)  The  equipment  shall  be  r^pable  of  operation  by  selected 
military  personnel  after  a  minimum  period  of  instruction  to  include  before, 
during,  and  after  operational  checks,  use,  and  maintenance.  Instrument  design 
will  be  such  that  changing  of  batteries  can  be  accomplished  by  personnel 
wearing  protective  gear  (see  paragraph  4c). 

5.  Pre-PrograHWd  Product  Improveaent  (P^I).  (Desired)  The  instniment  will 
have  a  Sodium  Iodide  accessory  probe  for  neutron  detection  and  an  external 
speaker. 


101/ (102  blank) 


i^jpendix  B 


Patent  DcxJcet:  Scintillator  Assesobly  and 
Assembly  of  Alpha  Particle  Detector 
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A  •eintlllator  •■••■bly  for  uoo  in  th«  dataotion  of  alpha 
radiation  inoludaa  a  body  of  optieallytranaparant  apoxy  and  an 
aaount  of  phoapher  particlas  aabaddad  vlthln  tha  body  adjacant  ona 
aurfaea  tharaof.  whan  aaklnq  tha  body,  tha  pnoapnor  partlelaa  ara 
•ixad  with  tha  apoxy  whan  in  an  uneurad  condition  and  parmlttad  to 
•attla  to  tha  bottoa  aurfaea  of  a  aeld  within  which  tha 
apexy/phoaphor  aixtura  ia  eontainad.  Whan  tha  aixtura  aubaaquantly 
ouraa  to  fora  a  hardanad  body,  tha  ona  aurfaea  of  tha  body  which 
eurad  againat  tha  bottoa  aurfaea  of  tha  aeld  ia  eoatad  with  a  thin 
layar  of  opaqua  aatarial  for  pravanting  aabiant  light  froa  antaring 
tha  body  through  tha  ona  aurfaea.  Tha  layar  of  opagua  aatarial  ia 
tharaaftar  eoatad  with  a  layar  of  protaotiva  aatarial  to  provida 
tha  aaaaably  with  a  daaaga-raaiatant  antranea  window. 
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Thia  invantion  %raa  aaaa  witn  Govarnaant  support  unaar 
Contract  Vo.  OE-AC0S-S4OK21400  avardad  Py  tna  u.s.  oapartaant  of 
Snargy  to  Martin  Narlatta  snargy  Syataaa,  Xnc.  and  tha  Oovamaant 
S  haa  eartaln  rlghta  in  thia  Invantion. 

Thla  Invantion  ralataa  ganarally  to  tha  dataetien  of 
alpha  radiation  and  ralataa,  aera  particularly,  to  iaatruaanta  uaad 
in  tha  dataetien  of  alpha  radiation. 

Conventional  alpha  aeintillation  aurvay  instnuMinta 

10  eeawmly  include  an  eptioally*tranaparent  light  pipe  which  la 
optically  coupled  to  tha  front  of  a  photoeultipliar  tuba.  Diapoaad 
aereaa  tha  light  pipe  oppoaita  the  ^oteeultipllar  tube  la  a  thin 
layer  of  phoapher,  auch  aa  ailvar^actlvated  sine  aulfida.  During 
uae  of  such  an  instruvant,  alpha  partleiaa  intaraet  with  tha 

19  phosphor  layer  to  craata  light  photons  which,  in  turn,  ara  guided 
by  tha  light  pipe  onto  tha  photoeultipliar  txiba.  zn  order  to 
protect  tha  photoeultipliar  tuba  free  saturation  by  aebiant  visibla 
light,  tha  Inatrueant  is  coveoniy  housed  in  a  natal  easing  and 
eovarad  with  a  thin,  opaque  radiation  entrance  window. 

20  Tha  entrance  window  is  relatively  thin  to  pomit  the 
passage  of  alpha  particles  and  to  avoid  any  signifioant  reduction 
of  kinetic  anergy  poaaaaaad  by  tha  particlaa  as  they  pass  through 
the  window.  Intranea  windowa  of  conventional  alpha  scintillation 
instrunants  coeBoniy  ara  provided  by  a  layer  of  aluainisad  Mylar  ® 

25  poasaaaing  a  thickness  of  about  6.39  aicroaatara  (i.a.,  about  0.29 
ail) .  Mylar  aatarial  possessing  such  a  thlc)cneas  is  known  to 
provide  a  satisfactory  opaque  ahiald  against  aabiant  light  and  is 
thin  enough  for  aost  alpha  particlaa  to  panatrata.  Bowavor.  auch 
a  window  is  relatively  fragile  and  is  aaail/  punoturad,  torn  or 

30  scratched.  In  order  to  render  a  cenvanticnal  aurvay  inatruaant 
acre  durabla  for  uaa  in  field  anvlroneanta,  tha  fragile  entrance 
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window  any  bn  rnplnend  wiui  ft  annRnd  Nylnr  9  window  nernnn  or  • 
aleroanchinod  nil icon  wnfnr  any  bn  Inoorporntnd  within  tRn 
inntmannt  to  obvintn  thn  frngiln  nntrnnen  window.  newnvnr, 
nnitRnr  of  thn  inntruannts  which  mnult  froa  thn  nfornanntionnd  usn 
of  thn  annhnd  window  nernnn  or  aleroanehinnd  oilieon  wnfnr  hnvn 
boon  found  to  bn  both  highly  nffieinnt  and  nuitnbly  niggnd.  it 
would  bn  dnalrnbln  to  providn  an  inntruannt  for  thn  dntnetion  of 
nlphn  mdintion  which  coabinnn  both  high  nfflelnney  and  ruggndnnan. 

hoeordingly,  it  is  an  ebjnot  of  thn  prnannt  invnntion  to 
providn  a  now  and  iaprovnd  scintillator  assnably  for  usn  in  an 
alpha  radiation  dstnetor  which  proaotaa  high  nfflelsnoy  during 
oparatlon  of  ths  instruasnt  and  is  sufficisntly  ruggsd  for  usn  in 
finld  anwirenannta  and  a  anthed  of  aaJcing  thn  assnably. 

#1#  thn  rnvnntion 

This  invnntion  rnsidns  in  a  scintillator  assnably  for  usn 
in  thn  dntnetion  of  alpha  radiation  and  a  anthod  of  aaXing  thn 

assnably. 

Thn  scintillator  assMbly  includns  a  body  having  a  front 
surfaen  against  which  alpha  particlns  dnsirnd  to  bs  dstnctnd 
lapingn  and  includns  sn  optleally'-transparant  sndiua  and  an  aaount 
Of  phos^or  nabnddnd  within  thn  optical ly>transparnnt  aodiua 
adjacent  thn  front  surfaon  of  thn  body.  Thn  front  surfaen  is 
ooatnd  by  a  rnlativnly  thin  layer  of  opagus  aatsrlal  for  prsvsnting 
aabisnt  light  froa  entering  thn  body  through  thn  front  surfaen 
thereof,  and  thn  layer 'of  opaque  aatsrial  is  coated  by  a  layer  of 
protnetlvn  aatarial  which  is  transparent  to  alpha  particlsi  aovinq 
through  thn  protective  aatnrial  layer  to  providn  thn  assnably  with 
a  daaagn-maistnnt  entrance  window. 

Thn  anthod  of  asking  thn  sointillator  inoludns  thn  ataps 
of  providing  a  aold  having  an  interior  having  a  rnlativnly  saooth 
bottoa  surf eon.  providing  an  aaount  of  phosphor  in  particle  fora, 
and  providing  an  aaount  of  optioally-transpannt  andiua  in  an 
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uBourad  condition  vhoroin  tbo  optleollytronoporont  aodlva  has  a 
relatively  lev  vlseealty  vhen  in  its  uncured  condition  and  la 
corable  to  a  hardened  condition.  The  aaeunt  of  phosphor  is  aixsd 
with  the  uncured  aaount  of  optically- transparent  aedlua.  and  the 
9  resulting  phoaidior/Bedlua  alxture  Is  placed  within  the  sold,  a 
aajer  portion  of  the  phosphor  Is  then  pemltted  to  settle  within 
the  eptloally-tranaparant  aedlua  to  the  bottoa  surfaoe  of  the  aold, 
and  the  alxture  is  then  peraltted  to  cure  to  fora  a  hardened  body. 
The  hardened  body  is  thereafter  raaoved  froa  the  aeid  and  the 
10  surface  of  the  body  which  cured  against  the  bottoa  surface  of  the 
aeld  (providing  the  front  surface  of  the  body  In  the  solntlllator 
asseahly)  is  coated  with  a  relatively  thin  layer  of  opaque  aatarlal 
to  prevent  aabient  light  froa  entering  the  body  through  the  body 
surfaoe.  The  layer  of  opaque  aatarlal  Is  subsequently  coated  with 
IS  a  layer  of  protective  aaterial  to  provide  the  aaseably  with  a 
daaage«reo latent  entrance  window, 
avief  Doaorintiaii  af  the  pgawifiaa 

Pig.  1  is  a  fragaentary  transvsrse  cross-seetlonai  view 
of  an  eabodlaent  of  a  scintillator  detector  asseably  in  accordance 
30  with  the  present  invention. 

fig.  3  is  a  view  of  the  Pig.  l  asseably  siailar  to  that 
of  Pig.  1,  shown  exploded. 

Pig.  3  is  an  exploded  parapeotlve  view  of  a  sold  used  in 
conneotion  with  the  asking  of  a  coaponent  of  the  Pig.  l  aaBsably. 

29  Pig.  4  is  a  cross-sectional  view  taken  along  lino  4-4  of 
Pig.  3. 

Pigs.  9  and  6  are  views  illustrating  varloua  steps 
Involved  in  asking  the  Fig.  l  asseably. 

Detailed  DeaerlatloiL_af  an  Illustrated  EahOdiaant 

30  With  referonca  to  Pigs.  1.  and  3,  there  is  shown  an 
instruaent  19  for  use  in  the  detection  of  alpha  radiation  and 
within  Which  an  eabodlaent  of  a  solntlllator  asseably,  indioatsd 
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30,  is  laeerperotod.  Zn  aOditlon  to  tAo  asooaoiy  20,  tno 
liwtruBont  10  ineiudoo  •  photoauitlpilor  tui»o  22  ano  an  anounc  or 
pbeopher  Mtorial,  Oooerlbod  boroin,  pooltlonad  in  front  of  tha 
tttbo  32.  During  oporatlon  of  tha  InatruBont  it,  partleloo  ot  aipna 
5  radiation  intoract  vith  tha  phoaphor  aatarlal  to  eraata  pnotona, 
and  tha  eraatad  photona  ara  guidad,  or  focuaad,  onto  tha  front, 
indicatad  33  in  Fig.  2,  of  tha  phetoaultipliar  tuba  22.  Tha  aaana 
and  aathoda  by  which  tha  craacad  photona  ara  aanaad  with  tna 
pbotoaultipliar  tuba  ara  wall  known  in  tha  art  ao  that  a  aora 
10  datallad  daaoription  of  tha  dataetion  coaponantry  of  tha  inatrunant 
If  la  not  ballavad  to  ba  naoaaaary. 

Tha  acintillator  aaaaably  20  la  aountad  in  tha  inatruaant 
It  in  front  of  tha  photoaultipliar  tuba  22  and  ineludaa  tha 

aforaaantionad  aaount  of  phoaphor  uaad  in  tha  oraation  of  photona 
IS  upon  intaraetion  with  alpha  partlelaa.  Zn  thia  connaction,  tha 
aaaaably  20  ineludaa  a  body  34  having  a  aaooth  front  aurfaea  2«  and 
an  oppoaita  back  aurfaea  at.  k  light  pipa  as  is  attaehad  to  tha 
back  aurfaea  3f  and  Intarpoaad  batwaan  tha  body  24  and  tha 

photoaultipliar  tuba  33.  Tha  front  aurfaea  26  of  tha  body  34  is 
20  eoatad  with  a  layar  30  of  opaqua  aatarial,  whosa  purpoaa  is  sat 
forth  in  graatar  datail  harain,  and  tha  opaqua  aatarlal  layar  30 
it,  in  turn,  eoatad  with  a  layar  33  of  protaetlva  aatarlal. 

Tha  body  34  of  tha  aaaaably  20  ineludaa  an  optically 
tranaparant  nadiua  36,  ouch  aa  an  optlcally-tranaparant  epoxy 
2S  within  whieh  an  aaount  of  phoaphor  36  is  aabaddod.  Mora 

apaeifieally ,  tha  phoaphor  36  is  aabaddod  within  tha  body  24  so 
that  a  aajor  portion  of  tha  phosphor  aaount  is  poaltlenad  adjacent 
tha  front  aurfaea  26.  Tha  apoxy  36  la  coaprisad  of  a  resin  and  a 
haidanar  whieh  whan  aixad  and  in  an  uneurad  condition,  pooaoasaa  a 
30  ralatlvoly  low  viseosity.  nta  aaount  of  phoaphor  36  la  added  to 
and  aiscad  with  tha  lowiseoaity  apoxy  in  a  powdarad  fora  and 
patBittad  to  gravitationally  aattla  within  tho  aixtura  bafera  tha 
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•poxy  euroa  to  •  hardonod  condition,  wnan,  tharofora,  tha  apoxy  36 
•abaoquontly  ouraa  to  a  hardanad  condition  to  fora  tAo  body  24,  tha 
■ajor  portion  of  phoaphor  38  la  eoiiaetad  in  a  layar  adjacent  tha 
loworaoat  aurfaea  of  tha  hardanad  nixtura.  in  order,  tharofora, 
9  that  tha  phoapnor  3S  ia  gravitationally  oollaetad  adjacent  tha 
front  aurfaea  26  of  tha  body  24  during  tha  foroatlon  of  tha  body 
24,  tha  body  24  la  noldad  with  ita  front  aurfaoo  26  facing 
devnwardly. 

An  axaapla  of  an  apoxy  auitabla  for  uaa  aa  tha  optieally- 
10  tranaparant  nadiua  of  tha  body  24  la  available  under  tha  trade 
daolgnatiion  Icoebond  27  tram  luaraon  i  cuaalnga,  ino.  of  canton, 
Naaaaehuaatta.  Prafarably,  tha  phoaphor  38  of  tha  body  24  la 
ailvar-aetlvatad  tine  aulfida  CZn8(Ag)l  having* a  partlela  also  of 
about  tvalva  aicronatara.  Silvar-activatad  xino  aulfida  poaaaaaaa 

19  doairabla  qualitiaa  aa  an  alpha-aanaitiva  aadlua  and  when  utilixad 
in  the  body  24,  anhancaa  tha  collection  affleianey  of  tha 
photeaultlpliar  tuba  22.  During  foruation  of  a  body  24  (doacribad 
in  graatar  detail  horain)  vhoroin  a  phoaphor  layar  poaaaaaing  a 
thioknaao  of  about  o.i3  eB(0.09  inchaa)  ia  daairod,  an  auount  of 

20  phoaphor  pewdar  ia  nixed  with  tha  apoxy  ae  that  upon  aattllng 
within  tha  nixtura,  about  7.0  nilligrana  par  aquaro  eantlnator  or 
phoaphor  powder  ia  dapoaitad  along  tha  lover  aurfaea  of  tha 
nixtura. 

To  fora  tha  body  24  and  with  rafaranca  to  rig.  3,  a  nold 
25  40  ia  prepared  for  holding  a  nixtura  of  uncurad  apoxy  and  phoaphor. 

Such  a  sold  40  nay  ba  praparad  by  naehining  a  aubatantiaiiy  square 
opening  42  in  a  block  of  polyathylana  or  tatrafluoroathyiana,  auch 
aa  ia  available  under  tha  trade  daaignation  Teflon  fron  c.z.  ou 
Pent  da  Maneura  4  Conpany,  Inc.,  of  Wilalngton,  Dalawara  to  fora  a 
30  frana  44  for  tha  nold  40.  Per  praaant  purpoaaa,  tha  opening  42  in 
tha  illuatratad  frana  44  aa  naaaurad  acroaa  ita  upper  aurfaea  ia 
sbeut  4.219  inehaa  by  4.219  inchaa  (i.a.,  lOO  aquara  eantinatara) , 
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snA  tdM  iiiaiA*  surfae**  of  th«  traas  44  aro  aillao  at  about  a 
ferty-flva  dagraa  angla  batvaan  tha  top  and  bottoa  aurfacaa  aa  boat 
aboim  in  rig.  4. 

TO  fen  a  bottoa  for  tha  sold  40,  a  aultably-alsad  piaea 
5  4i  ia  cut  frea  a  ahaat  of  polyaatar  flla«  prafarabiy  of  a  typa 
which  la  avallabla  undar  tha  trada  daalgnatlon  Kyiar  froa  E.  I. 
da  Pent,  do  Maaeura  ft  Co.,  me.  ona  aida,  indieatad  4a  in  rig.  3, 
of  tha  Mylar  piaca  44  in  than  oeatad  with  a  thin  layar  of  a  aold 
ralaaoa  agant,  aueh  aa  that  whieh  ia  avallabla  undar  tha  trada 
10  daalgnatlon  Itaa  Mold  Xalaaaa  22S  fron  pan  Chaaieala  of  Oareana, 
California.  Daring  a  coating  oparation,  tha  Mylar  piaoa  4ft  la 
prafarabiy  attaohad  to  a  aplnnar  (not  ahovn)  and  rotated  ae  that 
tha  ona  slda  4t  of  tha  Mylar  piaca  46  to  which  tha  mold  raiaaaa 
agant  ia  to  ba  applied  ia  apon  about  ito  center  at  about  3,ooo 
IS  ravolutiona  par  ninuta.  Tha  aold  raiaaaa  agant  (in  a  liguid  ton) 
la  than  applied  to  tha  center  of  tha  olda  4ft  of  the  apinning  piaca 
44  00  that  the  apinning  action  of  tha  place  46  eoata  tha  aide  4ft 
with  tha  raiaaaa  agant  and  allnga  axeaaa  raiaaaa  agant  froa  the 
aide  4ft. 

20  The  ona  aide  4ft  of  tha  Mylar  piaea  46  ia  than  coated  with 

an  opaque  aatarial  of  tha  typa  daairad  to  provide  tha  layer  30  for 
tha  body  24.  In  tha  depleted  aabodiaont,  tha  opaque  aatarial  uaad 
for  coating  the  piaea  aide  4ft  ia  aluainua  and  la  applied  to  the 
piaoa  olda  4ft  by  an  evaporation  procaaa  ao  that  the  thlcxnaaft  or 
2S  tha  aluainua  ccatlng  upon  tha  piaea  aide  4ft  ia  about  2000 
angatrooa.  Tha  aluainua-eeatad  Mylar  place  46  ia  than  tightly 
atratchad  acroaa  a  glaaa  plate  SO  (aaaauring  6.0  inebaa  acroaa  ita 
face)  ao  that  tha  aluainua-coatad  aide  48  of  tha  Mylar  piaca  46 
facaa  away  froa  tha  plate  so.  When  atratehlng  tha  nylar  piece  46 
30  onto  tha  plate  so,  care  ahould  be  ia  taXan  to  anaura  that  no  duet 
partielaa  are  trapped  batvaan  tha  piaoa  44  and  tha  piata  so. 

.The  aold  fraaa  44  ia  than  placed  upon  and  attached  to  tha 
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«ltmifna-ceftt«d  Mylar  plaea  46  to  fen  tha  asBoabled  sold  40,  boat 
ahowi  in  Pig.  5.  Attacfiaont  of  tno  sold  traao  44  to  ttio  aivuninua- 
eeatod  Mylar  pioeo  46  la  affactad  with  a  doubla-aidad  tape  or  aoma 
Other  adhaaiva  pealtlonad  batvaan  tha  pariphary  of  the  piaoa  44  and 
S  tha  Xowar  aida  of  tha  frana  44.  Prafarably,  tha  attaehMnt  of  tha 
fraaa  44  to  tha  Mylar  piaca  46  fona  a  aaalad  bend  tharabatvaan  to 
pravaat  laakaga  froa  tha  Intarior  of  tha  nold  whan  tha  sold  40  ia 
uaad.  Zt  fellova  that  tha  aidawalla  of  tha  intarior  of  tha 

aaaaahlad  sold  40  ia  provided  by  tha  Inaida  aurfaoaa  of  tha  frana 
10  44  and  tha  bottom  of  tha  mold  intarior  la  provided  by  the  alualmia 

coating  of  tha  Mylar  place  46. 

Aa  aantionad  aarliar,  tha  nadiun  36  with  which  tha  body 
34  ia  fornad  ia  optleally-tranaparant  in  Ita  hardanad.  or  cured, 
ftata  and  in  tha  dapietad  aabodinant  ia  coapriaad  of  tha 
IS  aferanantlonad  Iccobond  37  epoxy  froa  Saaraon  6  Cuaainga,  Inc.  Tha 
phoapbor  oaad  in  tha  foraatlon  of  tha  body  24  ia  Zn8(Ag)  having  a 
particle  aiaa  of  about  is  aleroaatara  ia  vall-auitad  for  uaa  in  the 
body  34. 

with  rafaranea  to  fig.  S,  an  aaount  of  uncurad  apoxy  is 
30  aixad  with  a  aaailar  aaount  of  phoaphor  In  a  aaparata  container  S4 
before  tha  apexy/pheapher  aixtura  36  ia  pcurad  into  tha  mold  40. 
At  tha  outaat  of  aucb  a  nixing  operation,  tha  aforaaantionad 
Boeobend  37  (coapriaad  of  a  raain  and  a  hardener),  la.S  graaa  of 
reain  ia  aixad  with  graaa  of  hardanar  in  tha  container  S4,  and 
2S  than  about  too  ailligraaa  of  the  Zn8(Ag)  (12  nicroaater  particle 
alia)  are  added  to  tha  apoxy  aixtura.  Tha  three  parta  are  than 
gently  aixad  together  while  care  ia  taXan  to  ainiaiza  tha  foraation 
of  air  bttbblaa  within  tha  aixtura.  Preferably,  tha  apoxy  ahould  be 
thoroughly  aixad  and  tha  phoapbor  uniforaly  diatributad  throughout 
30  tha  apoxy  aixtura. 

Tha  apoxy/ phoapbor  aixtura  S6  ia  than  poured  into  tha 
aold  40  aa  ahovn  in  Pig.  S.  With  tha  afortaantionad  aaounta  of 
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rMla*  harAaiMr  ftnd  phos^or,  th«  aixtur*  9«  fotwi  «  rvlativaly 
thla  layer  within  the  aeld  40  having  a  thickn^aa  of  about  0.13  ca 
(O.OS  inehas) .  Tba  aeld  40,  with  tha  aixtura  96,  ia  than  placed 
within  an  even  aat  at  60  dagraaa  centigrade  and  panlttad  to  heat 
9  for  about  thirty  ainutaa.  Poaltlonad  within  tha  even  for  only 
about  thirty  ainutaa,  the  apoxy  doaa  net  cure  and  ita  viaooaity 
raaaina  low  enough  that  tha  pbeapbor  particlaa  aatia f actor ily 
aottla  to  tha  bottoa  of  tha  apexy/phoaphor  aixtura  96.  At  tba  and 
of  tha  thirty  ainutaa,  tha  aold  40  la  raaovad  from  tha  ev«n. 

10  Tba  light-pipe  29  illuatratad  in  rig.  6  ia  oonatruetad  of 

aathyl  aathaorylata  and  in  tha  dapietad  aabediaant,  ia  in  tha  fora 
of  A  aolld  block  aaaauring  about  4.216  inchaa  by  about  4.216  inebaa 
by  about  0.4379  inchaa.  with  tha  aixtura  96  in  at  laaat  a 
partially  cured  condition  within  tba  aold  40,  tha  llght*pipa  29  la 

19  attached  to  tha  upper  aurfaea  of  tha  body  with  a  auitabla  apoxy, 
auoh  aa  tha  aforaaantlonad  Eccobond  27.  in  tha  illuatratad 
aabodiaant,  10.3  graaa  of  raain  and  3.1  graaa  hardener  of  tceobend 
27  are  aixad  together  in  a  auitabla  container  and  aubaaguantly 
applied  aa  a  aixtura  96  to  tha  canter  of  one  aide  of  tha  ligbt-pipa 

20  29  aa  ahown  in  Fig.  7.  The  light-pipe  29  la  than  placed  epoxy-aida 
down  into  tha  aold  40  containing  tha  partial ly-curad  apexy/phoaphor 
mixture  96  ao  that  tha  apoxy  aixtura  applied  to  tha  light-pipo  2S 
apraada  aeroaa  tha  upper  aurfaea  of  tha  mixture  96.  with  the  apoxy 
aixtura  9t  aandwlchad  between  tha  mixture  96  and  light-pipe  29,  tha 

39  aixtura  56  forma  a  bending  layer  which  ia  aubatantially  fraa  of  air 
pockata. 

Tha  mold  eontanta  are  than  permitted  to  cure  to  a 
hardened  condition,  although  tha  eontanta  of  tha  aeld  40  will  cure 
aatiaf  actor  ily  if  left  undiaturbad  overnight,  tha  meld  40  nay  be 

30  placed  in  an  oven  to  reduce  tha  time  normally  i^aasary  for  curing. 

Upon  curing  of  tha  aeld  eontanta  to  a  hardened  oondition, 
the  Mylar  piaea  46  ia  gantly  paalad  from  tha  hardanad  mixture  96, 
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or  Bor*  •p«eifically,  fro*  th«  front  •u^faco  26  of  tho  naraonod 
body  24  so  that  tho  alxaainuB  with  which  tha  ploco  aida  4$  was 
ooatod  raoMlna  attachad  to  tha  front  aurfaca  26.  Tha  body  24  ia 
than  raaovad  froa  tha  sold  fraaa  44  and  praparad  for  tho 
5  application  of  additional  alualnua  on  tha  front  aurfaoa  26.  To 
thia  and,  a  thin  layar  of  sold  rolaaaa  agent  ia  applied  to  tha 
front  aurfaca  in  a  apin^oating  procaaa.  In  particular,  tha  body 
24  ia  attachad  to  a  apinnar  (not  ahawn) ,  and  ita  front  aurfaca  26 
ia  apon  about  ita  cantor  at  about  3000  rovolutiona  par  ainuta.  Tha 
10  sold  roloaao  agont  ia  than  dapeaitod  upon  tha  cantor  of  tho 
apinhing  aurfaca  26  ao  that  tha  opinning  action  of  tha  body  24 
alinga  tha  sold  ralaaaa  agant  aeroaa  tha  front  aurfaoa  26. 

with  a  thin  layar  of  aold  ralaaaa  agant  appliad  to  tha 
aluainiaad  frant  aurfaca  26,  an  additional  layar  of  aiUBinua  la 
18  appliad  to  tha  frant  aurfaca  26  by  an  avaporation  proeaoa  (i.a., 
a*baaa  avaporation)  ao  that  tha  additional  layar  of  aluainua  haa  a 
thiclonaaa  of  about  20oo  angatroaa.  Tha  atapa  of  apin-eoating  a 
thin  layar  of  aold  ralaaaa  agant  onto  tha  front  aurfaca  26  and 
applying  an  additional  layar  (about  2000  angatroaa  in  thicknaaa)  of 
20  aluainua  to  tha  front  aurfaca  26  ara  tharaaftar  rapaatad  until  tha 
total  thieknaoa  of  tha  aluainua  appliad  to  tho  front  aurfaca  26  ia 
ooaplataly  light-tight.  It  haa  boon  found  that  an  aluainua  coating 
poaaaaaing  a  thicknaaa  of  about  6000  angatroaa  providaa  tho  front 
aurfaca  26  with  aatiafactory  light-tight  charactarlatica . 

28  Tha  aluainua  coating  (indicatad  30  in  riga.  l  and  2) 

appliad  to  tha  front  aurfaca  26  of  tha  body  24  ia  tharaaftar  coatad 
with  a  layar  32  of  hardcoat  aatarial  in  a  apin-ooating  procaaa.  in 
thia  connaetion,  tha  body  24  ia  attached  to  a  apinnar  (not  ahovn] 
and  rotated  ao  that  tha  aluainua-oeatad  front  aurfaca  26  rotataa 
30  about  ita  cantor  at  about  3000  rpas.  An  uncurM  aaaunt  of  nardeeat 
aatarial  aueh  aa  cyanoacrylata  available  under  tha  daaignation  zip 
drip  4404  froB  Oaveon  Corporation  la  than  dapoaitad  upon  tha  oantar 
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of  tlM  front  aurfoeo  26  oe  that  tho  spinning  action  of  tha  hody  24 
eoato  tho  aluainun  layar  30  with  tha  hardeeat  natarial  and  slings 
off  of  tha  body  24  any  axcasa  hardcoat  natarial.  Tha  layar  32  of 
hardeoat  is  tharoaftar  pamittod  to  curs  to  eoaplata  tha  assaahly 
5  20 «  and  tha  assaahly  20  is  opt  leal  ly-attaehad  to  tha 

photenoltipliar  tuba  22  in  a  aannar  wall-known  in  tha  art. 

Tha  rasulting  scintillator  assaably  20  is  advantagoeus  in 
that  its  antranoa  window,  providod  by  tha  hardoeat  layar  32,  is 
raaiatant  to  seratchaa,  taars,  puncturaa  and  othar  foma  of 
10  physical  daaaga  and  is  rasistant  to  nany  typas  of  chonieals  which 
nay  daaaga  eonvantional  scintillator  aaaaablias.  Hones,  tha 
aaaaably  20  is  wall-suitad  for  usa  in  flald  anvironaants. 
Moraovar,  tha  assaably  20  is  watartlght  and  sultabls  for  usa  in 
high  huaidity  araas  and  liquid  or  wastawatar  straaaa.  in  addition, 
15  tha  eonponants  of  tha  aaaaably  20  ara  conaareially  availabla  at 
rolativaly  lew  coats  thus  randaring  tha  aatarial  coat  of  tha 
aaaaably  20  rolativaly  low.  Purtharaera,  tha  assaably  20  nay  ba 
agnufacturad  in  tha  sixa,  ahapa  or  fora  raguirad  by  tha  application 
or  to  ratrofit  axisting  alpha  scintillator  datactor  units,  still 
20  furthar,  tha  ovarall  affieiancy  of  tha  assaably  20  has  boon  found 
to  ba  graatar  than  eonvantional  scintillator  assaablias  and  is 
advantagoeus  in  this  raspact. 

It  will  ba  undarstood  that  nuaarous  aodificatlons  and 
subatitutiena  can  ba  had  to  tha  aforoaantionad  oabodiaonta  without 
25  daparting  fren  tha  spirit  of  tha  invention.  For  axanplo,  although 
tha  application  of  opaque  aatarial,  a.g.  aluainua,  to  tha  front 
surface  26  of  tho  assaably  body  24  has  bsan  shown  and  dascribad  a a 
affaetad  by  a-baaa  evaporation,  tha  opaque  aatarial  aay  ba  affactsd 
by  sputtering,  anodisation,  diffusion  or  ehaaleal  reaction  In 
30  aeoordanea  with  tha  broader  aspaots  of  tha  invention.  Accordingly, 
the  aforaaantionad  aabodiaanta  ara  intended  for  tha  purpose  of 
illustration  and  not  as  llaitation. 
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US  ARMY  AREA  TMOC  SUPPORT  CENTER>SACRAI1ENTO 
SACRAMENTO  ARMY  DEPOT 

SAcmorro,  c«LiFani«  mis-soss 

U.S.ARMY  PRIMARY  NUCLEONICS  LABORATORY 
R:ER  ORX  Of=’  CAI_  I  BRAT  I  OIM 

OP 


RAD I AC  CALIBRATOR,  AN/UDM-& 

S.N.  A-1003 

FOR 

CECOfI  SAFETY  OFFICE 
AMSEL-SF-RER 

•  FORT  MONMOUTH,  NJ  07703-S000 

rh«  alpha  particl*  amission  rata  from  tha  activa  surfacas  o-f  tha  sourcas  ara: 
Sarial  Numbar  Counts/Minutas  Uncartainty 


.P-1SS9 


1,376 


♦/-  2.8X 


P-14S2 


1 1 , 799 


*/-  2.47. 


P-1907  121,360  ♦/-  2.3X 

P-2372  1,113,322  +/-  2.27. 

Tha  counting  Mas  performad  using  a  2  Pi  NMC  PC-4  gas  flOM  immarsion  counting 
chambar.  This  calibration  is  tracaabla  to  National  Instituta  of  Standards 
and  Tachnology.  Tha  uncartai nti as  raprasant  tha  sums  of  tha  limits  of  tha 
random  arrors  at  tha  99  parcant  confidanca  lava!  and  tha  maiiimum 
systamatic  arrors  in  tha  maasuramant. 


gLL^.cMI. 

CHARLES  R.  WALLACE 
CHIEF,  APNL 
US ACRC - S a c r am an t o 


DATE:  FCBItnAXT  9,  1990 

Raport  No.  W4GV39227N 

This  cartif ication  is  valid  for  720  days  from  tha  abova  data.  Racarti f i cat i o 
is  advisad  aftar  720  days. 
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DBP  ARTMBNT  OF*  T  H  Ei  ARMY 
DISTRICT  TMDE  SUPPORT  CENTER  SACRAMENTO 
SACRAMENTO  ARMY  DEPOT 

SACRAMENTO.  CA  95813-5035 


AMXTM-OC-S 


24  JAN  02 


NUCLEONICS  LABRATORY  BRANCH 
REPORT  OF  CALIBRATION 
For 

RAD I AC  CALIBRATOR,  AN/UDM-6 
Serial  No.  A1160 
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Alpha  particle  emission  rate  -from  the  active  sur'faces  o-f  the  sources  are: 
Serial  Number  Counts/Minutes  Uncertainty 


P3150 

1,'106 

+  / 

3.66 

P2724 

13,126 

+  / 

2.95 

P2608 

1 44 , 320 

+  / 

2.29 

P3159 

1 ,456,589 

+  / 

2.  14 

The  Counting  Mas  per-formed  using  a  2  pi  NMC  PC-4  gas  -flow  immersion 
proportional  count  chamber.  Uncertainties  represent  the  sums  o-f  the 
limits  o-f  random  errors  at  the  99  percent  confidence  level  and  the 
maximum  estimated  systematic  errors  in  the  measurements. 

Calibration  traceable  to  National  Institute  of  Standards  and  Technology. 
This  certification  is  valid  for  720  days  from  the  above  date 


EDWARD  R.  ENZ 

CHIEF,  NUCLEONICS  LABRATORY  BRANCH 
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TFrHNTCTAN  IN  CHARGE  OF  TEST 
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